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This Environmental Impact Statement (EIS) is not intended, nor should it be 
used, as a local planning document by potentially affected communities. The 
facility locations and transportation scenarios described in this EIS repre- 
sent assumptions that were made as a basis for identifying characteristic 
activities and any resulting environmental effects. These assumptions -- do not 
represent a Minerals Management Service recommendation, preference, or en- 
dorsement of any facility, site, or development plan. Local control of events 
may be exercised through planning, zoning, land ownership, - and applicable 
State and local laws and regulations. 

For further information regarding this environmental impact statement, 
contact : 

Ray Emerson or Richard H. Miller 
Laura Yoesting MMS (644) U S D O I  
MMS, Alaska OCS Region 18th and C Streets, NW 
949 East 36th Avenue Washington, D.C. 20240 
Anchorage, AK 99508-4302 202-343-6264 
907-261-4080 

For additional copies of this environmental impact statement, please contact 
the MMS Alaska OCS Region Library at 907-261-4435. 
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V .  REVIEW AND ANALYSIS OF COMMENTS RECEIVED 

During t h e  DEIS comment p e r i a  comments and testimony were received from a 
d ive r se  group of - - ind iv idua ls ;  groups; organiza t ions ;  companies; and l o c a l ,  
S t a t e ,  and Federal  agencies .  Comments ranged from support of t h e  EIS and t h e  
proposal t o  support of var ious  d e f e r r a l  a l t e r n a t i v e s  t o  postponement o r  
withdrawal of t h e  proposal ,  and t o  reques ts  f o r  r ev i s ion  of t h e  EIS. 

L e t t e r s  were received from 10 Federal  agencies ,  2 S t a t e  agencies ,  1 l o c a l  
government, 6 o i l -  and gas - r e l a t ed  f i rms ,  1 s p e c i a l - i n t e r e s t  group, 1 environ- 
mental o rganiza t ion ,  and 1 ind iv idua l .  Publ ic  hearings were held i n  Barrow, 
Wainwright, Point  Lay, Point  Hope, and Anchorage, wi th  a t o t a l  of 34 people 
t e s t i f y i n g .  

Major concerns of those  commenting were mi t iga t ing  measures ; d e f e r r a l  a l t e r -  
n a t i v e s ;  e f f e c t s  on t h e  Chukchi polynya and t h e  sp r ing  migrat ion of t h e  
bowhead whale; adequacy of t h e  database i n  t h e  s a l e  a rea ;  o i l - s p i l l - c l e a n u p  
technology; development s cena r ios ;  t h e  o i l - s p i l l - r i s k  ana lys i s ;  ana lys i s  of 
e f f e c t s  on b io log ica l  resources;  and e f f e c t s  on subs i s t ence .  

This  volume conta ins  reproduct ions of a l l  l e t t e r s  received i n  comment t o  t h e  
DEIS and subs t an t ive  excerp ts  from o r a l  testimony given during t h e  f i v e  pub l i c  
hear ings .  Spec i f i c  comments a r e  bracketed,  and responses follow t h e  comments. 

Approximately 560 indiv idua l  comments received a response. Where comments 
warranted changes i n  t h e  t e x t  of t h e  EIS o r  presented new, subs t an t ive  
information,  t h e  EIS was rev ised  accordingly.  Reference t o  t h e  rev ised  
sec t ions  is made i n  t h e  responses t o  s p e c i f i c  comments. 

The following l is t  i d e n t i f i e s  po r t ions  of t h e  t e x t  where s u b s t a n t i a l  changes 
have been made. 

--A seasonal  d r i l l i n g  r e s t r i c t i o n  f o r  t h e  p ro t ec t ion  of bowhead whales has 
been evaluated i n  Sec t ion  I I .H .2 .  Three o the r  mi t iga t ing  measures regarding 
endangered whales have a l s o  been evaluated (see Sec. I1 . H .  2 ) .  

--The e f f e c t s  of onshore-pipel ine s p i l l s  have been analyzed i n  Sect  ion I V .  

--The a i r  q u a l i t y  ana lys i s  has been changed t o  r e f l e c t  rev ised  EIS d e f i n i t i o n s  
of e f f e c t  l e v e l s .  

--The information on Major P ro j ec t s  Considered i n  Cumulative-Effects 
Assessment (Sec. 1V.A) has been rev ised  and updated. 

--An updated desc r ip t ion  of t h e  Red Dog Mine P ro jec t  i s  included i n  Appendix G 
(Major P ro j ec t s  Considered i n  Cumulative-Effects Assessment). 

- - A  new s e c t i o n  (IV.B.7. a ( 3 ) )  has been added t o  t h e  endangered spec ies  
ana lys i s  t o  address t h e  Chukchi polynya and, s p e c i f i c a l l y ,  t h e  e f f e c t s  on 
t h e  bowhead whale sp r ing  migrat ion.  

--The worst-case ana lys i s  on bowhead whales has been rev ised  t o  analyze t h e  
e f f e c t s  of a worst-case s i t u a t i o n  during t h e  sp r ing  migrat ion.  



--Appendix H (Al te rna t ive  Energy Sources as  an Al te rna t ive  t o  t h e  OCS Program) 
has been updated and expanded. 

A .  L e t t e r  Comments and Responses 

The following sec t ion  presents  reproductions of a l l  l e t t e r s  received during 
t h e  DEIS comment per iod.  Spec i f i c  comments i n  each l e t t e r  a r e  bracketed and 
numbered, and MMS responses follow the  comments. 

Federal  Agencies 

Department of Defense - Department of t h e  Army 
Department of t h e  I n t e r i o r  - Bureau of Indian Af fa i r s  
Department of t he  I n t e r i o r  - Bureau of Mines 
Department of t h e  I n t e r i o r  - Fish  and Wild l i fe  Service 
Department of t h e  I n t e r i o r  - Geological Survey 
Department of t h e  I n t e r i o r  - National Park Service 
Department of Transportat ion - Research and Special  Programs Administration 
Environmental Pro tec t ion  Agency 
Marine Mammal Commission 
Department of Commerce - National Oceanic and Atmospheric Administration 

S t a t e  and Local Government 

S t a t e  of Alaska - Off ice  of t h e  Governor 
North Slope Borough 
City of Wainwright 

Industry 

Alaska O i l  and Gas Association 
ARC0 Alaska, Inc.  
Chevron U .  S . A .  , Inc . 
Conoco, Inc .  
Standard Alaska Production Company 
Texaco USA 

Other Organizations and Individuals  

Alaska Eskimo Whaling Commission 
Natural Resources Defense Council and Trustees  f o r  Alaska 
J . L .  Mohr 
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Regulatory Branch 
Special Actions Section 

Mr. Ray Emerson 
Minerals Management Service 
Alaska OCS Region 
949 East 36th Avenue 
Anchorage, A1 aska 99508-4302 

Dear Mr.  Emerson: 

This l e t t e r  i s  wr i t ten with regard t o  the Draf t  Environmental Impact 
Statement (DEIS) concerning the proposed Chukchi Sea Lease Sale 109. The 
DEIS was prepared by the Minerals Management Service, United States (U.S.) 
Department o f  the Interior, Alaska Outer Continental Shelf (OCS) Region. 
Anchorage. Alaska. March 1987. 

The fol lowing colrnents are offered wi th  regard t o  the proposed sale: 

a. The Corps o f  Engineers, under 33 CFR 330.5(a)(8) (Enclosure), has 
issued a Nationwide permit (NWP) f o r  structures associated wi th  o i l  and 
gas development on the OCS. The NW authorizes: 

Structures f o r  the exploration, production, and transportation o f  o i  1, 
gas, and minerals on the OCS wi th in  areas leased f o r  such purposes by the 
Department o f  the Interior, Minerals Management Service, provided those 
structures are not placed wi th in  the l i m i t s  o f  any designated shipping 
safety fairway or  t r a f f i c  separation scheme [where such l i m i t s  have not 
been designated o r  where changes are anticipated, d i s t r i c t  engineers w i l l  
consider recamending the discretionary authori ty provided by 330.8 o f  
t h i s  Part, and fur ther  subject t o  the provisions o f  the fairway 
regulat ions i n  33 CFR 322.5(1)]. 

With regard t o  designated shipping safety fairways and t r a f f i c  
separation schemes, no designated shipping safety f a i p a y s  or  t r a f f i c  
separation schemes ex is t  wi th in  the area o f  proposed sale and none are 
anticipated a t  t h i s  time. 

I n  addition, the fol lowing regional condition has been added t o  the 
above noted NWP: 

Placement o f  causeways, gravel islands, pipel ines and other support 
structures i n  State waters, or  i n  waters o f  j u d i c i a l l y  disputed ownership, 
are not authorized under t h i s  NWP. 

I n  the event that  the above noted types of  work are proposed as part 
o f  the exploration, development, or production of  areas wi th in  the 
proposed sale, an individual Department o f  the Army permit would be 
required p r i o r  t o  t h e i r  implementation. 

b. Subject t o  Section 10 o f  the River and Harbor Act o f  1899. the 
Corps has regulatory authori ty over navigable waters o f  the U.S. h n g  
the waters included wi th in  navigable waters of the U.S. are the 
t e r r i t o r i a l  seas, a l l  ocean and coastal waters wi th in  a zone three 
geographic (nautical) miles seaward from the baseline. (The baseline i s  
defined as the l i n e  on the shore reached by ordinary low t ides of  the open 
sea.) I n  addition, the shoreward l i m i t  o f  j u r i sd ic t i on  o f  navigable 
waters i n  coastal areas extends t o  the l i n e  on the shore reached by the 
plane o f  mean high water. See 33 CFR 329 for a complete discussion of  
navigable waters o f  the U.S. Further, the Corps has ju r i sd ic t i on  over 
waters o f  the U.S. h n g  the waters o f  the U.S. are the t e r r i t o r i a l  seas. 

As indicated, NWP 8 concerns a c t i v i t i e s  wi th in  the area extending from 
the seaward l i m i t  o f  the t e r r i t o r i a l  seas t o  the seaward l i m i t  o f  the 
OCS. Within the t e r r i t o r i a l  seas, however, the NWP does not apply. An 
indivldual Department o f  the Army permit would be required f o r  work wi th in  
the t e r r i t o r i a l  seas. I n  these waters, structures and/or work i n  o r  
a f fect ing navigable waters o f  the US. would be subject t o  Section 10 o f  
the River and Harbor Act o f  1899. Discharges o f  dredged or  f i l l  material 
i n to  waters of  the US., including wetlands, would be subject t o  Section 
404 o f  the Clean Water Act. 

c. With regard t o  the DEIS, recent conversation wi th  members of  your 
staff indicates that  the generalized nature of impact discussions wi th in  
the DEIS i s  due t o  the uncertaint ies of size and location o f  reserves 
wi th in  the sale area. Further, the DEIS, from the Service's perspective, 
i s  designed t o  address a c t i v i t i e s  associated wi th  the lease sale 
and exploratory phase o f  the program only; it i s  not designed t o  address 
a c t i v i t i e s  and impacts associated with development and production. Upon 
cmplet ion o f  the exploratory phase, a second Environmental Impact 
Statement would be prepared. 

Should exploration indicate recoverable reserves o f  o i  1 and gas, t h i s  
o f f i c e  also anticipates that  a permit would be required f o r  work 
associated with the development and production phases o f  the project. It 
also anticipates that  preparation o f  EIS would be required as part o f  the 
permit application review process. As such, the party/part ies involved i n  
development o f  the sale area, including planning and select ion o f  
a l ternat ive s i tes o f  off-shore and onshore support f a c i l i t i e s ,  pipelines. 
and other work subject t o  Federal jur isd ic t ion,  should contact the Corps 
as ear ly  as possible i n  planning the development phase. This w i l l  allow 
su f f i c ien t  time f o r  permit application review and scoping o f  issues i n  
advance o f  EIS preparation. 



Further, future environmental documentation should include expanded 
discussion of anticipated environmental impacts of proposed activities on 
all areas subject to Federal jurisdiction. These include, in addition to 
oceanic, coastal, and navigable waters, all other waters of the U.S.. 
including wetlands. 

d. Upon completion of the lease sale, the Corps should be informed, 
by the lessee, of all activities proposed during the exploratory phase to 
assure that they are subject to the above noted Nationwide permit. 

e. DEIS review of the anticipated impacts of exploration, 
development, and production within the Chukchi Sea indicates that adverse 
environmental impacts, including adverse impacts to marine mamnals, birds, 
kelp beds, areas of special biological sensitivity, endangered species. 
subsistence-harvest patterns, and other considerations, greatly increase 
as development activities approach the near-shore and shore areas. In 
addition, the location of reserves at the high end of the range of 
expected find would further increase the significance of adverse impacts. 
As a result of these findings, and of the unknowns associated with oil and 
gas exploration, including unanticipated oil spills, fires, and other 
unforeseen events, this office recomnends, at this time, if resource 
extraction is to occur in the Chukchi Sea, that Alternative VI, the 
Coastal Deferral Alternative, be considered the environmentally preferred 
a1 ternative. 

Thank you for the opportunity to comnent on the Chukchi Sea Lease Sale 
109 DEIS. Should you have any further questions regarding the Corps of 
Engineers' jurisdiction or involvement in the above matter, please contact 
Mr. Jeffrey Steen at (907) 753-2724. 

Sincere1 y. 

Larrv GgU L Reeder 
chi&, Gecial Actions Section 
Regulatory Branch 

US Army CJGS 
public' ate Notice 

'tovemoer 23.  1983 
of Engineers loenr~flcar~on d o .  
alask? C~s~rs :  Special ?uolic Notice 34-1 
ae'3u,Jcar:, ~,,nc-;ons jrlnch In reGly refer 10 above ldent~l~cat~on Number 
7oucn 398 
dnc3or lqe. A :as43 59506 

Proposed Regional Conditioning of Nationwide Penni t 33 CFR 330.5(a) (8) 

This Public Notice is to inform the general public of a proposed 
notification requirement associated with the Corps of Engineers nationwide 
permit which authorizes oil and gas related structures on the outer. 
continental shelf. The subject nationwide permit, as described in 33 CFR 
330.5(a)(8). authorizes structures for the exploration, production, and 
transport of oil. gas and minerals on the outer continental shelf wlthln 
areas leased for Such purposes by the DepartPrent of the Interior. 

The Oistrict Engineer. Alaska District Corps of Engineers (Corps) intends 
to recomnend regional conditioning of this nationwide pennit. per 33 CFR 
330.7(a) as follows: 

"At least 30 days prior to initiation of any activity regulated 
under this nationwide permit, the permittee must send copies of 
project plans showing: size, location, ahd identification markings 
of the proposed structureh to the following agencies: 

Minerals knagement Service Director. Oefense Happing Agency 
Field Operations Office Hydrologic Center 
949 E. 36th Avenue. Room 110 ATTN: Code NS12 
Anchorage, Alaska 99508-4302 3dAshington. O.C. 20390 

Cnmnandar. Director, National Ocean Survey 
17tn Coast Guard Oistrict (m) NOAA. 0epar:ment of Commerce 
Post Office Box 3-500 Rockville. Maryland 20852 
Juneau. Alaska 99802 

Assistant Secretary of Oefense 
(:#anpower. Reserve Affairs and Logistics) 
AS0 [MRA&L( I ) I  
aashington. O.C. 20301 

A copy of the transmittal letter to these agencies must also be sent 
to the Chief, tomoliance Section. U.S. A m y  Corps of Engineers, Alaska 
District, Post Office aox 898. Ancnorags, Alaska, 99506-0898." 

Once this notification requirement has been accomplished, the nationwide 
permit would be in effect. This proposed notification procedure is not to 
secure approval from the five listed agencies, but to allow for review 
under their soecific areas of jurisdiction, particularly for impacts to 
naviaation an0 national securitv. The advance notice to these agencies 
ai 11-a1 low :hen to make comnents-to the Corps before structures are placed 
that could impair either of these tdo specific areas of concern. Other 
types of aporovals may be required from those agencies but not as a 
P ~ O C ~ S S  of the Corps' nationwide pernit. 



O I T E  
April 30, 1987 

~ C P L Y  ro Area Director, Juneau Area 
A T T N  OF 

SUrnJECT 
Chuckchi Sea Sale 109 DEIS 

?NITED STATES GOVERNMENT 

memorandum 
BUREAU OF INDIAN AFFAIRS 
JUNEAU AREA OfFICE 

TO 
Regional Director, Alaska OCS Region, Minerals Management Service 

The Bureau of Indian Affairs has reviewed the subject document and offer the 
following comments. 

Regional Director, Minerals Management Service 
Page Two 
April 30, 1987 

Associated with Sale 109 are two primary areas of concern to the Bureau. 
These are impacts to subsistence uses and resources, and the minimal Native 
hire opportunities predicted with implementing this sale. The Bureau also 
recommends the selection of Alternative VI, the Coastal Deferral Alternative, 
for reasons outlined herein. 

Overall, the document is very comprehensive and builds on the impact analysis 
for Sales 97, 107, 1987-1992. and other leases. Some specific items that need 
to be addressed in more detail are: 

The discussion on employment (111-39 and IV-B-90) indicates that over 99 per- 
cent of oil industry jobs are held by workers outside the region. This is in- 
compatible with a pressing need for increased Native employment ill a region 
faced with declining revenues, expenditures, and capital improvement projects. 
It is stated on 111-40 "Employment of Native residents in the petroleum indus- 
try is expected to rise quickly between 1985 and 1990 and to peak at 92 em- 
ployed during 1992" and "After 1992. Native employment would be constrained by 
industry's demand for labor (ability and willingness to offer industry-employ- 
ment opportunities to Natives)." The figure of 92 seems minute in comparison 
to a 1985 NSB population of 8.308 and regional work force of 2,633, and an es- 
timated peak employment of oil industry jobs in 1998 of 4,887. One reason for 
this disparity in local hire is perhaps somewhat clarified by the last sen- 
tence on IV-B-91 which in part reada "...jobs will depend on whether the in- 
dustry modifies its staffing policies to emphasize more local hire." The 
Bureau would interpret this to mean that there is a need for industry to mod- 
ify staffing policies to actively recruit, train, and employ Natives in the 
eight communities which will be impacted by the exploration and development of 
the area. 

In the summaries of cumulative effects, such as Table S-1, the alternatives - 
are compared on the basis of minor, moderate, and major impact ratings. This 
kind of analysis does serve a useful purpose for general comparisons; however, 
it does not support the selection of Alternative I. Given the huge amount of 

V, specific information presented on resource values, oil spill risks, cumulative 
impacts, and the ANILCA Selection 810 evaluation, a more specific comparison 
of impacts for the alternatives is warranted. On the basis of the information 
presented, we do not believe that the selection of Alternative I is justified 
in the analysis. 

More specifically, the summary on page IV-B-91 indicates the effects of Sale 
109 on the economy of the North Slope Borough (NSB) region will be negligible. 
This fact, coupled with trade-offs resulting from cumulative impacts and other 
irreversible commitments, indicates that the indigenous people of the area 
have very little to gain and potentially very much to lose based on the 
analysis. 

The environmental consequences section for A1 ternative I (proposed) devotes 
142 pages to the effects analysis. However, only 36 pages are dedicated to 
consequences of implementing the other five alternatives in total. This is an 
indication that none of the other alternatives will be given serious conaider- 
ation. 

The comparison of effects for all alternatives in Section IV, including the 
Section 810 Evaluation, indicates the impacts are often the same for all 
alternatives, either minor, moderate, or major. There are obviously degrees 
of difference between any one of these ratings, i.e., low moderate v. high 
moderate; one being closer to minor and the other being closer to major. With 
this in mind, the Bureau is inclined to believe that impacts to subsistence 
uses and resources, and sociocultural systems are substantially less in Alter- 
native VI than in Alternative I. - 

We appreciate the opportunity to comment and look forward to a Final Impact 
Statement which better addresses the above concerns. 

BIA- 1 

DCTlO.4.L *O"Y WO 80 
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Response BIA-1 

For the most part, the effects of the proposed action (Alternative 1) on 
biological resources would be low; thus, the deferral alternatives offer a 
limited change in effects levels (i.e., the decreases in effect are not 
significant enough to change the level of effect from MINOR to NEGLIGIBLE). 
However, the deferral alternatives provide some selected environmental advan- 
tages that are considered in Sections 1V.C through 1V.G and summarized in 
Table 11-14 (Comparison of Effects of Proposal, Cumulative Case, and 
Alternatives). 

Similar effect levels have been assessed for both the proposed action and the 
alternatives because: 

1. The deferred areas under Alternatives IV, V, and VI include major portions 
of the nearshore area that are estimated to contain insignificant quantities 
of oil and, thus, provide little change in the amount of oil-spill risk. 

2. Even when an oil spill is assumed to occur in the proposed deferral areas, 
the oceanographic and meteorologic conditions would transport an oil spill 
primarily offshore, away from the coastal areas in a northwesterly direction, 
including any oil spilled in a lead. 

3. Assuming that an oil spill occurred and made contact with a target area or 
biological resource, effect levels are expected to be low because of the < extent of regional populations and recovery times. 

ch 
4. The transportation scenario for the proposal assumes that onshore oil 
would be piped from offshore locations to a single landfall site at Point 
Belcher; therefore, even if Alternative IV, V, or VI is assumed, effects from 
the transportation scenario associated with the proposal would still occur. 
Correspondingly, any reduction in the number of oil spills in the deferral 
area is limited by potential pipeline spills associated with the transport of 
oil from outside the deferral area to Point Belcher. The selection of Point 
Belcher as a landfall for the proposed action was based on discussions with 
industry and the report of the National Petroleum Council (1981). The AOGA 
has since suggested that pipelines be brought onshore at the nearest landfall 
site (see Response AOGA-7). Nevertheless, the present MMS scenario, which 
assumes offshore pipelines to Point Belcher, represents a greater potential 
for effects from the proposal on biological resources. Effects on these 
resources would still, for the most part, be MINOR. 

In spite of these factors, the deferral alternatives offer some environmental 
and subsistence advantages that are listed in the text (Secs. 1V.E through 
1V.G) and in Table 11-14. 

The benefits of the deferral alternatives, which will be presented to the 
Secretary of the Interior in the Secretarial Issue Document, are summarized as 
follows: 

Eastern Deferral Alternative: Under Alternative IV, air quality of the 
shoreline north of Naokok Pass would be more protected from offshore emissions 
because these emissions would be at least 29 kilometers offshore. Deliberate 

discharges would not affect water quality in the deferral area. Alternative 
IV would have localized beneficial effects for the residents of Point Lay by 
reducing noise and traffic disturbance to beluga whales. This also would 
reduce the effects of noise and traffic disturbance on Point ~ay's subsistence 
harvest of beluga whales from MODERATE to MINOR. Effects from noise and 
traffic disturbance also would be reduced on Wainwright's bowhead and beluga 
whale-subsistence harvests as well as Barrow's beluga harvest in Peard Bay. 
Slight reductions in disturbance of subsistence harvests of other marine 
mammals, birds, and marine fishes would also occur. However, the level of 
effects on subsistence harvests remains MAJOR due to construction activities 
associated with the proposed landfall and shorebase facilities at Point 
Belcher. Oil-spill, disturbance, and habitat-alteration effects on spotted 
seals and beluga whales could be locally reduced near Peard Bay and Kasegaluk 
Lagoon. Potential disturbance of birds from air and boat traffic moving along 
the coast may be substantially reduced in the important Kasegaluk Lagoon and 
Peard Bay feeding, molting, and nesting habitats, thereby reducing local 
disturbance of several thousand birds. Removal of drilling discharges and 
platform-construction activities in the area would reduce the potential for 
adverse effects on the kelp-bed communities and would slightly benefit fish.. 

Southern Deferral Alternative: The air quality of the shoreline west of Cape 
Sabine would be more protected from offshore emissions under Alternative V 
because such emissions would be at least 29 kilometers offshore. This alter- 
native would have localized benefits for water quality by eliminating the 
possibilities of spills and deliberate discharges occurring within the defer- 
ral area. Slight reductions in effects on fishes would result from elimina- 
tion of drilling discharges and platform-construction activities within the 
deferred area, although the overall level of effect remains the same as for 
the proposal. It could reduce platform- and pipeline-spill effects on the 
Cape Lisburne and Cape Lewis seabird populations. The combined effects of oil 
spills, disturbance, and habitat changes on marine mammals could be reduced 
somewhat in the Point HopefCape Sabine coastal area. Effects from noise and 
traffic disturbance also would be reduced on Point Hope's bowhead and beluga 
whale-subsistence harvests. Slight reductions in disturbance of subsistence 
harvests of other marine mammals, birds, and marine fishes also would occur. 
However, the effect level on subsistence harvests remains MAJOR due to con- 
struction activities associated with the proposed landfall and shorebase 
facilities at Point Belcher. 

Coastal Deferral Alternative: The localized benefits of Alternative VI 
include the following: 

The magnitude and rates of air-pollutant emissions would be lower than those 
for the proposal and would occur at least 41 kilometers from shore. Effects 
on water quality would be slightly lower than those for the proposal because 
platform spills and deliberate discharges would not occur in the deferred 
area. 

Elimination of drilling discharges and platform-construction activities from 
nearshore waters under this deferral alternative reduces potential effects of 
these activities on kelp beds and invertebrates. Although the extent of 
localized effects is reduced, the level of effect is expected to remain MINOR, 



the same as for the proposal. The probability that oil spills would contact 
areas of particular concern for marine plants and invertebrates declines only 
slightly under this deferral alternative. 

Slight reductions in effects on fishes would result from decreased drilling 
discharges and platform-construction activities in nearshore waters. 

This alternative would defer exploration and production from the coastal 
habitat of over a million marine and coastal birds. It also would remove the 
potential for exploration and production activities within most of the 
spring-migration corridor used by pinnipeds and beluga whales and could reduce 
local effects on walruses and spotted seals. 

Overall, endangered whales would be somewhat less likely under this alterna- 
tive to be contacted by oil. No exploratory-drilling sites or production 
platforms would be located within the bowhead whale spring-migration corridor 
and coastal area heavily used for gray whale feeding, resulting in a slight 
decrease in noise-producing activities . 

This alternative would remove the possibility of exploration or production 
occurring within the subsistence-hunting area, which would decrease noise from 
boats and seismic and traffic disturbance as well as eliminate the presence of 
platforms in the deferred area. Bowhead and beluga whales are the subsistence 
species most affected by noise and traffic disturbance and thus are the 

4 harvests that may be affected by this alternative. However, icebreakers could 
still be in the area and could cause disturbance to bowheads and thus curtall 
or reduce the bowhead harvest. If it were a short whaling season, noise and 
traffic disturbance of Point Lay's beluga whale harvest would be reduced from 
MODERATE to MINOR under this alternative; and noise and traffic disturbance of 
Barrow's and Point   ope's beluga harvest would be reduced from MINOR to 
NEGLIGIBLE. 

Response BIA-2 

Petroleum-industry employment opportunities for local residents were projected 
on the basis of industry's current hiring practices. Unless these practices 
change (probably in response to increased training of local residents), the 
number of residents likely to be hired will continue to be relatively modest. 



@ United States Department of the Interior 

BUREAU OF MINES 
%r , ,ar Alaska F i e l d  Operations Center - 

201 E. 9th. Avenue 
Sui te  101 

Anchorage, A1 aska 99501 

Ap r i l  15, 1987 

TO : Regional Director.  Minerals Management Service 
Alaska Region, 949 E. 36th Ave.. Anchorage. Alaska 

FROM : Donald P. Blasko, Ch ie f  
A1 aska Fie1 d Operations Center, Anchorage. Alaska 

SUBJECT : Review o f  D r a f t  Environmental Impact Statement, Proposed 
Chukchi Sea Lease Sale 109 prepared by  Minerals Management 
Service. Alaska OCS Region. March 1987 (MS 87-0009). 

An i n f ras t ruc tu re  which might r e s u l t  from a c t i v i t i e s  o f  the Proposed 
Chukchi Sea Lease Sale 109 would have an effect on the developnent o f  ~ 0 ~ ~ 1  
t he  extensive coal deposlts, sand and gravel deposits, and t he  mineral  
deposits w i t h i n  the northwestern por t ion  o f  Alaska. 1 
Coal deposits are  located along t he  northwest coast o f  Alaska 
inc lud ing t he  area from Poin t  Hope t o  Point Barrow. These coals occur 
i n  the Northern Alaska Coal F i e l d  and range from subbituminous i n  the 
northern po r t i on  t o  bituminous i n  the southern portion. (Refer t o  
R. D. M e r r i t t ' s  Map o f  Alaska's Coal Resources. St. AK.. 066s. Spec. 
Rept. 37. 1986.) 

H i s t o r i c a l l y  coal mining has occurred a l l  along the northwest coast o f  
Alaska, beginning w i t h  t he  discovery o f  coal a t  Cape Beaufort i n  
1826. Known coal mines include those a t  Wainwright, Kuk River. Cape 
Dyer. C o n i n  Mine and B l u f f .  Kukpuk River. Thet is Mine, and Cape 
Sabine, t o  name a few. Most o f  the coal mined from these deposits was 
used by ocean-going steamships, and f o r  l oca l  home heating. 

Transportat ion o f  t he  mined coal was l i m i t e d  t o  shallow d r a f t  ships 
and small boats. These l i m i t a t i o n s  have kept the developnent o f  
Alaska's northwest coal deposits t o  a minimum mainly home dwel lers i n  
those areas w i t h i n  c lose prox imi ty  o f  the deposits. 

Present ly t he  State of Alaska i s  conducting studies f o r  the use of 
coal no t  on l y  f o r  home heating, but  a lso  f o r  e l e c t r i c a l  generation i n  
t he  cornun i t ies  of northern and i n t e r i o r  Alaska. One such study 
involves t he  Deadfall Syncline coal deposit  located 31 km. northeast 
o f  Cape Beaufort. Such comnunities as Wainwright, Po in t  Hope, and 
Barrow, t o  name j u s t  a few, could become users o f  t h i s  coal. 

Any developments invo lv ing road construct ion along the coast l ine  of 
northwestern Alaska w i l l  increase the potent ia l  f o r  coal mining t o  
meet the loca l  comnunity needs. A t  present, coal development i s  
r es t r i c t ed  due t o  l ack  o f  roadway; needed f o r  the t ranspor ta t ion  of 
coal t o  the l oca l  communities. 

Developnent of a roadway i n f ras t ruc tu re  i n  northwestern Alaska would 
also open up those potent ia l  sand and gravel deposits located along 
the major r ivers ,  coastal waters, i n t e r t i d a l  areas, and the b a r r i e r  
is lands and spits.  These sand and gravel deposits could be 
extensively used i n  the developnent o f  the Chukchi Sea o i l  and gas 
deposits, and for l oca l  cornunity construct ion needs. 

Also a f fec ted would be the developnent o f  mineral deposits located i n  
northwestern Alaska, inc lud ing the Red Dog Mine and the L i k  deposit. 
Other mineral deposits i n  the DeLong Mountain area could become 
economically feas ib le  i f  a t ranspor ta t ion  network was i n  place. 

Thus, the Proposed Chukchi Sea Lease Sale 109, could have a dramatic 
e f f ec t  on the development o f  Alaska's natural  resources i n  t he  
northwestern sect ion o f  the state. I t would open tha t  por t ion  o f  the 
s ta te  t o  the developnent o f  i t ' s  vast coal deposits, sand and gravel 
deposits, and mineral deposits. 

Donald P. Blasko 
Chief, AFM: 

Response BOM-1 

Potential linkages between Sale 109 and other resource development in the area 
are discussed in the cumulative analyses (Sec. I V )  of the EIS. Projects 
incorporated in this analysis include the potential coal development in the 
vicinity of Cape Beaufort (the Deadfall Syncline coal deposit), mining from 
the Red Dog Mine, and potential mining from the Lik deposit. Potential 
linkages of infrastructure are identified specifically in the scenario for the 
high-resource case (Appendix C). 

The potential for developing sand and gravel resources in the area is 
addressed only from the perspective that such resources will be needed for the 
development that is hypothesized for Sale 109. The potential for developing 
sand and gravel resources for export markets is considered unlikely. 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
IN REPLY R t F E l  TO: 

FADBANKS FISH AND WILDLIFE ENHANCEHWT OFFICE 
ECOLOGICAL SERVICES/EtiDANGERED SPECIES BRANCH 

Room 222, Federal Building, Box 20 
101 12th Avenue 

Fairbanks, Alaska 99701-6267 
May 7. 1987 

Regional Director 
Minerals Management Service, Alaska Region 
949 East 36th Avenue 
Anchorage, Alaska 99508-4302 
Attention: Laura Yoesting 

Re: Chukchi Sea Lease Sale 109 

Dear Ms. Yoesting: 

We appreciate the opportunity to review the Draft Environmental 
Impact Statement (DEIS) for the proposed 1988 Outer Continental 
Shelf Oil and Gas Lease Sale 109. Chulrchi Sea. Unfortunately, due 
to funding and personnel linitations, we can only offer a cursory 
review of thia document at this time. 

In addition, we note that the Besufort Sea Sale 97 DEIS discussed a- 
proposed pipeline from Pt. Belcher across the southern portion of 
National Petroleum Reserve - Alaska (NPR-A) to the Trans-Alaska 
Pipeline (TAPS) Pump Station 3, while the Chukchi Sea Sale 109 DEIS 
proposes a pipeline from Pt. Belcher to the TAPS Pump Station 2. It 
seems unlikely that two different pipeline routes would be needed 
from Pt. Belcher to the TAPS. Eowever, if separate pipelines are 
proposed, the two route locations should be depicted on Graphic 3 
and the cumulative effects of the two pipelines should be 
discussed. In any case, the Chukchi Sea DEIS is deficient in its 
discussion of the environmental effects resulting from the 

We would like to call your attention to some inaccuracies and 
omissions, particularly in the-cumulative effects assessment. The 
proposed State of Alaska Lease Sales, as depicted in Graphic 3, are 
inaccurate according to the State's current 5-year lease sale plan. 
We have previously called your attention to these inaccuracies in 
our c o m m t s  on the DEIS for Beaufort Sea Sale 97. Also, since 
Beaufort Sea Sale 97 is being considered almost concurrently with 
Chukchi Sea Sale 109, the proposed pipeline routes and 
transportation corridors for Beaufort Sea Sale 97 should be included 
in the cumulative impacts assessment for the Chukchi Sea Sale, and 
their locations should be depicted on Graphic 3. The potential 
combined cumulative effects of both lease sales should be considered 
since they will be offered in the sane year and in the same region. 

construction of the 640 km pipeline and associated roads, support 
camps, and gravel sources. Ae stated in our comments on the 
Besufort Sea Sale 97 DEIS, it is probably unrealistic to assume 
this road would remain permanently closed to the public. 
Significant secondary impacts to fish and wildlife resources are 
likely to occur from opening the road to the public. 

F ws- 1 

The overall Impact assessnent approach used in this DEIS, as well ai 
in previous DEIS's for OCS oil and gas lease sales, can be 
misleading in that potential 'MAJOR" impacts are apparently diluted 
by being averaged over a large area, or with other lesser effects. 
For example, the DEIS mentions several "MAJOR' potential effects on 
the regional populations of various bird species (murres, auklets, 
snow geese, brant) in the cumulative effects analysis (pp. IV-B-46 
to 49). yet the conclusion states that the cumulative effects will 
be -MODmA!rE'. 

We appreciate the opportunity to review thia DEIS, and regret that 
we are unable to give this document the full review it deserves at 
this tine. We look forward to future opportunities to provide 
snggestions and input on this proposed lease sale. If you have any 
questions regarding our cements, please contact Kate Moitoret at 
4564209. 

Acting Field Supervisor 

cc: Director, HMS. Washington, D.C. 
Ron larbertson, Aesistant Director, FWS-FWE, Washington, D.C. 
Peter Escherich, Branch of Env. Coord., FWS. Washington, D.C. 
P a d  Gates, DO1 Reg. Environmental Officer, Anchorage 
Ron Morris, W S ,  Anchorage 
Rich Sunner, EPA, Anchorage 
John Warren, DOG, Anchorage 
Warren Matumcak, NSB, Barrow 
Patty Wightman, DGC, Fairbanks 
Al Ott. ADFhC, Fairbanks 
Larry Dietrick, bDEC, Fairbanks 
Bob Cannon. ADLWH. Fairbanks 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

IN REPLY REFER TO: FAEG4N?3 FISH AND WILDLIFE ENHAXCEMENT OFFICE 
ECOLOGICAL SERVICES/EM)ANGERED SPECIES BRANCH 

Room 222, Federal Building, Box 20 
101 12th Avenue 

Fairbanks, Alaska 99701-6267 
May 27. 1987 

Regional Director 
Minerals Management Service, Alaska Region 
949 East 36th Avenue 
Anchorage, Alaska 995084302 
Attention: Laura Yoesting 

Re: Chukchi Sea Lease Sale 109 

Rear Ms. Yoestirrg: 
- 

In a letter dated May 7; 1987, we submitted comments on the Draft 
Environmental Impact Statement (DEIS) for the proposed 1988 Outer 
Continental Shelf Oil and Gas tease Sale 109, Chukchi Sea. Since 
then, we have been apprised of additional information that may 
warrant inclusion in the DEIS and consideration in proposed leasing 
activities. 

The proposed Chukchi Sea Lease Sale 109 is adjacent to several unit; 
of the Alaska Maritime National Wildlife Refuge, which contain 
important nesting and staging areas for several species of migratory 
birds. The attached IMP sh m s  the locations of these units at Cape 
Thompson and  cap^ Lisburne, and on the barrier islands at Kasegaluk 
Lagoon, Icy Cape, and Peard Bay. Although the DEIS identifies major 
seabird colonies, waterfowl and shorebird feeding, staging, and 
molting areas at these locations, it does not mention that these 
areas are portions of the Alaska Maritime NWR. Inclusion of a map 
with this information in the EIS would be appropriate, since these 
are areas of national interest which could potentially be affected 
by the Lease Sale. The EIS should discuss the potential effects of 
the proposed dredging, road, and barge facilities at Peard Bay 
(p. 11-7, last paragraph) on the adjacent National Wildlife Refuge 
Upit at Point Franklin. 

More detailed maps of the Alaska Maritime National Wildlife Refuge 
are in preparation, and may be obtained from the Refuge Manager, 202 
West Pioneer Avenue, Homer, Alaska 99603; telephone: 235-6546. 
Thank you for considering these additional comments in your EIS 
preparation. 

Sincerely, 

Paul E. Gertler 
Field Supervisor 

cc: Director, MMS, Washington, D.C. 
Ron Lambertson, Assistant Director, FWS-FWE, Washington, D.C. 
Peter Escherich, Branch of Env. Coord., FWS, Washington, D.C. 
Paul Gates, M I  Reg. Env. Officer, Anchorage 
Ron Morris, NPIFS, Anchorage 
Rich Sumer, EPA, Anchorage 
John Warren, DOG, Anchorage 
Warren Hatwaeak, NSB, Barrow 
Patti Wightman, DGC, Fairbanks 
81 Ott, ADFG, Fairbanks 
Larry Dietrick, ADEC, Fairbanks 
Bob Cannon. ADLWM, Fairbanks 



Response FWS-1 

Graphic No. 3 (Major Projects Included in the Cumulative Assessment) has been 
revised to reflect the State of Alaska lease-sale schedule of January 1987. 
No separate transportation corridor is hypothesized for Sale 97. The pipeline 
route hypothesized for Federal OCS Sale 97 was revised in the Sale 97 FEIS to 
be consistent with the route hypothesized for Sale 109. Sale 97 is included 
in Table IV-2 (Major Projects Considered in Cumulative-Effects Assessment) and 
in Appendix G, which contains more complete descriptions of projects included 
in Table IV-2. These projects form the basis of the cumulative-effects 
assessments throughout Section IV and Appendix C. 

Response FWS-2 

The onshore pipeline route hypothesized in the Sale 97 EIS was revised for the 
Sale 109 EIS on the basis of additional analysis of the terrain and existing- 
trail systems. The route change was incorporated in the Sale 97 FEIS (USDOI, 
MHS, 1987a); thus, both the Sale 97 and 109 proposals include the same hypo- 
thetical onshore pipeline infrastructure from Point Belches to TAP Pump 
Station No. 2. The hypothetical scenario developed for Sale 109 in Section 
I1.A describes the assumptions associated with developing a pipeline/road 
system between these two sites; environmental effects in Section IV are 
analyzed by resource at an appropriate level. 

Although the potential for the Sale 109 support road to become open to public 
use is identified in the Section IV.B.13 summary, it is noted in Section I1 
that it probably would be maintained as a private road. Opening the road to 
uncontrolled public access is not considered a foregone conclusion. After 10 
years in operation, the Dalton Highway--a public highway--still is not open to 
the public north of Chandalar, except for public tours regulated by permits. 
Pump Station No. 2 is north of this point; thus, it is unlikely that the road 
hypothesized for the Sale 109 scenario would be open to the general public 
without extensive consideration. Moreover, it is not certain that the road 
hypothesized for this scenario would be developed as a p~lblic highway. Thus, 
in the event that the Sale 109 support road is developed by industry as a 
private road, it is unlikely that it would be open to uncontrolled public 
access. 

Response FWS-3 

Neither the Sale 109 EIS nor any previous EIXS EIS'S have included a practice 
of "diluting1' or averaging potential effect levels hut rather have predicted 
what the expected level of effect would be assuming development of the 
proposal. The discussion in Section IV.B.5 (cumulative effects) mentions the 
possibility of MAJOR effects on either brant, snow geese, murres, or auklets; 
but the sequence of events required for this possible EIAJOR effect to occur 
(a large oil spill occurring and contacting habitat when the birds are concen- 
trated) is an extremely remote possibility. The estimated MODERATE level of 
effect on marine and coastal birds represents the likely or expected effect 
level, assuming that all of the identified development projects occur. 



Response FWS-4 

A statement concerning the location of Alaska Maritlme National Wildlife 
Refuge units was added to Section III.B.3, and these refuge units have been 
identified on Graphic No. 1. The potential effects of the proposal on Alaska 
Maritime National Wildlife Refuge units, such as Cape Lisburne and Icy Cape, 
are covered under the analysis of effects on marine and coastal birds (Sec. 
IV.B.5). 

The use of Peard Bay for offloading barges is possible but considered unlikely 
at this time due to potential complications with permafrost. If it were 
seriously considered, approval by the Corps of Engineers would be required 
before any construction could occur. Detailed, site-specific analyses could 
be written by the MMS, the BLM, and/or the COE. At this level of analysis 
(lease-sale stage), the effects of dredging, road, and barge facilities on 
migratory-bird habitats at Peard Bay would be similar to the effects of 
facility construction at Point Belcher. Disturbance of migrating birds would 
be temporary during construction, and habitat effects would be local near the 
facility site--representing a MINOR effect on bird populations. 



United States Department of the Interior 
GEOLOGICAL SURVEY 

RESTON. VA 22092 

In Reply Refer To: 
WGS-Mail Stop 423 
DES 87-8 

Memorandum 

TO: Regional Director, Minerals Management Service, 
Anchorage, Alaska 

From: Assistant Director for Engineering Geology 

Subject: Review of draft environmental statement for the proposed 
1988 Outer Continental Shelf Oil and Gas Lease Sale 109 
in the Chukchi Sea, Alaska 

p We have reviewed the statement as requested in a memorandum of March 6 

I 
from the Director, Minerals Management Service. 

CI 

The draft statement evaluates impacts of offshore oil spills and their 
mitigation in some detail; however the statement should similarly 
analyze potential impacts of leaks and spills from the proposed USGs- 1 
640-kilometer pipeline to extend from Point Belcher to the Trans Alaska 
Pipeline Pump Station No. 2 and should discuss possible mitigation. 

The exploration and production of oil could require mining large amounts 
of gravel. The potential sources of this gravel should be identified. 
The statement should discuss the environmental impact of gravel operations, USGS-2 
pipeline construction, and the related facilities such as roads, pumping 
stations, and helipads. 1 

I ),, James F. Devine 

I Copy to: District Chief, WRD, Anchorage, Alaska 

Response USGS-1 

Oil spills projected to occur along the onshore-pipeline route through the 
NPR-A to the TAP have been compiled and added to Table 11-1. The effects of 
onshore-pipeline spills have been added to Section 1V.B. The onshore-oil- 
spill statistics upon which these spill estimates are based were developed by 
the DO1 specifically for the NPR-A (USDOI, BLM, 1983). There is a 69-percent 
chance that a pipeline spill of greater than 239 barrels would occur in any 
single year during the productive life of the proposal. Sixty percent or 13 
of the 22 spills greater than 239 barrels would occur in wetlands (see 
Carufel, 1982). Only ground water in the shallow active layer--a fraction of 
a meter to perhaps a few meters thick--could be contaminated by a pipeline 
spill. Deeper ground water underneath the impervious permafrost would not be 
at risk from oil spilled on the surface or in the active layer above the 
permafrost. Pipeline spills on the North Slope along the TAP generally have 
not caused serious contamination of ground water because of cleanup efforts 
and the relative impermeability of cold, wet, or frozen ground to crude oil. 
On the other hand, one winter spill (nonoil industry) of fuel oil several 
years ago at Barrow penetrated frozen but unsaturated gravel and is slowly 
moving downslope within the active layer, threatening a lake used for 
drinking-water supplies. 

The MMS has no authority over an onshore pipeline and cannot stipulate special 
requirements to mitigate spill damage. The USDOI does have some ability to 
promote mitigation through the BLM, and the BLM would be involved in EIS 
preparation and permit decisions to pipe Sale 109 oil through the NPR-A. 
Because onshore mitigation techniques tend to be site-specific, discussion of 
such mitigation is best left until development is being considered, when oil 
is found in commercial quantities and a pipeline planned. 

Response USGS-2 

Because the location of a pipeline from a landfall site to the TAP is purely 
hypothetical, potential sources of gravel can be identified only generically 
at this time. The text in Section II.A.2 has been expanded to identify the 
general sources of gravel that could be used. Assumptions covering other 
aspects of the hypothetical infrastructure already are included in Section 
II.A.2. Descriptions are given for the roads, pipelines, pump stations, and 
helipads that are asskmed. These assumptions are used in Section IV to assess 
the potential effects of hypothetical development on the environment. 



United States Department of the Interior 

NATIONAL PARK SERVICE 
P.O. BOX 37 127 

WASHMGTON. D.C 20013-7127 

Memorandum 

To: Regional Director,  Minerals Kanagement Service. Alaska Region 

From: Associate Director ,  Planning and Development 

Subject: Draft  Environmental Impact Statement (DEIS) - Proposed Outer 
Continental Shelf (OCS) Oil and Gas-Lease Sale  109 - Chukchi 
Sea, Alasks (DES-8718) 

The National Park Service (NPS) manages four un i t s  i n  Northwest Alaska: Cape 
Krusenstern National Monument, Noatak National Preserve, Kobuk Valley National 
Park, and Bering Land Bridge National Preserve. A l l  four un i t s  a r e  a t  r i s k  
fo r  some impact as  a r e s u l t  of the o i l  production possible under proposed 

+ Chukchi Sea Sa l e  109. We bel ieve  t ha t  a map which depic ts  these parklands 
p should be included i n  the f i n a l  EIS. Such a map appears i n  the General 

Management Plan f o r  Cape Krusenstern National Monument, a copy of which was 
recently delivered t o  your EIS Coordinator Laura Yoesting. 

NPS- 1 

We are  concerned that  following an OCS sa le  i n  the Chukchi Sea there w i l l  be a 
commitment t o  addi t ional  and extensive supporting development in a par t  of 
Alaska t ha t  is curr rent ly  undeveloped and supports a subsistence oriented 
Native population and the w i ld l i f e  on which they depend. Although the 
environmental impacts of tanker routes,  a North Slope pipeline and road, and a 
Cape Besufort/Kivalina pipeline and road are  only l i gh t ly  touched on, the 
ultimate u t i l i t y  of the OCS sa les  mandates one of these actions. As noted on 
page IV-A-2: 

"NEPA requires t ha t  consideration be given i n  the  EIS to  the cumulative 

the (proposed) action when added to  other pas t ,  present and reasonably 
foreseeable fu ture  actions regardless of what agency (Federal or  
non-Federal) or  person undertakes such other ac t ions '  (40CFR 1508.7)." 

e f f ec t  'on the environment which r e su l t s  from the incremental impact of NPS-4 

The DEIS Timetable (Table 11-11 assumes pipeline construction w i l l  begin i n  
1995-only e igh t  years i n  the future. Therefore, it seems that  the 
cumulative environmental impacts of those ac t i ons  should be thoroughly 
addressed p r io r  to  the OCS sale.  

I 
J 

Eis to r i ca l l y ,  post calving movement of caribou from the Utukok River uplands 
has brought large  numbers of animals i n to  the Cape Krusenstern/Kukpuk River 
area. The construction of a high-case pipeline could d ive r t  and/or exclude NPS-5 
caribou from a s igni f icant  segment of t h i s  region. 1 

Cape Krusenstern would be impacted most by t h i s  projec t  and the proposed Eope 
Basin sa le .  Cape Krusenstern contains world c l a s s  archeological s i t e s  and was 
es tabl ished an a nat ional  monument by Congress t o  preserve these important 
cu l t u r a l  resources a s  well  a s  ". . . to  protec t  habi ta t  f o r  s ea l s  and other 
marine -1s; t o  protec t  hab i t a t  f o r  and populations o f ,  b i rds  and other 
v i l d l i f e ,  and f i s h  resources; and t o  protec t  the v i a b i l i t y  of subsistance 
resources ." 
The DEIS should more completely address potent ia l  impacts t o  onshore cu l tu r a l  
resources which a r e  t rea ted  supe r f i c i a l l y  compared to  offshore cu l tu r a l  
resources. The s a l e  could u l t imate ly  have both d i r ec t  and indi rec t  e f f ec t s  on 
Cape Krusenstern National His tor ic  Landmark and Archeological D i s t r i c t  
(2,300,000 acres)  and t o  the important archeological values i n  Cape 1 NPS-2 
Krusenstern National Monument (659,807 acres) ,  as  well as  the Ipiutak National 
H i s to r i ca l  Landmark located a t  Point Hope. 

The Northwest Alaska Transportation Corridor ( the  Red Dog Road) runs through 
pa r t  of Cape F.msenstern National Monument on a 100-year easement owned by 
NANA Regional Corporation. The terms and conditions of the easement were 
determined by an Act of Congress. One of the  a l ternat ives  for  moving o i l  
the Cbukchi Sea involves a pipeline along the road corridor.  Substant ia l  
modifications to  the use of those lands, such as  proposed in  the DEIS, would 
probably require  approval by Congress. 

Some discussion of the musk oxen population i n  the coas ta l  area between Cape 
Lisburne and Cape Krusenstern would be appropriate. A t  l e a s t  90 musk oxen 
res ide  i n  t ha t  area. Musk oxen have been eliminated f r m  t h i s  area of the 
s t a t e ,  probably during the 1800's. In the 1970's the S t a t e  of Alaska I NPS-6 
reintroduced animals near Cape Thompson. The population has grown and spread 
out  since t ha t  time. The Alaska Department of Fish and Game and the National 
Park Service are  monitoring the movements of the musk oxen in  t h i s  area. 

Page 111-37 - The Western Arctic herd of caribou ranges north from the Eusl ia  
and Buckland Rivers ( a t  a minimum). Some researchers consider a l l  caribou north NPS-7 
of the Yukon River as  pa r t  of t h i s  herd. I 
Figure R-2  - The Tanker Route which would serve the high-resource pipeline ] NPS-8 between Cape Beaufort and Kivalina i s  not shovn. 

Figure R-10 - I f  t h i s  includes the cumulative impacts it should depic t  the ] NpS-[) 
tanker route f o r  the Eope Basin sale.  

Figure R-13 - The o i l  s p i l l  re tent ion capabi l i ty  of the Cape Krusenstern 
National Monument shore i s  high to  very high and tha t  of the Bering Land 
Bridge Preserve i s  medium t o  very high. A s p i l l  could great ly  a f f e c t  marine 
resources, migratory b i rds ,  anadromous f i sh ,  and the l ives  of people dependent 
on those resources i n  a l l  four NPS uni ts .  Your r i s k  analys is ,  however, indi- 
ca tes  t ha t  contact with the shoreline i s  highly unlikely. We would l i ke  to  
see the shoreline of Cape Krusenstern and the Bering Land Bridge un i t s  
t rea ted  as  areas  of specia l  b io logical  and cu l tu r a l  concern. 



Page IV-B-42 - Analysis of the impact of low a l t i t u d e  overf l ights  on seabird 
colonies,  caribou, and other w i ld l i f e  does not take i n to  account the 
increased number of people who wi l l  be a t t rac ted  t o  the s a l e  area with 
personal a i r c r a f t .  Additional hunting impacts and an increased non-Native NPS-l 
population can be ant ic ipated .  We believe that  these i ssues  should be 
included in  the projec t  impact assessment. 

Page IV-B-85 - Current harvest regulations for the Western Arct ic  Berd of 
carihou a r e  very lenient .  It may be premature to  s t a t e  t ha t  "current 
regula t ion of the carihou harvest should prevent overhunting." The com- 

1 
NPS- 12 

binat ion of an increased number of hunters,  improved access, and lenient  
regula t ions  awst l i ke ly  could not be to lera ted  by the herd. 

A more deta i led  descr ip t ion of road t r a f f i c  levels  and seaonality i s  necessary 
t o  evaluate the statement that:  1 

"The road t r a f f i c  along the Sale 109 pipeline corridor and dai ly  a i r c r a f t  
sume l l i ence  (1  hel icopter  f l ight /day)  of the p ipel ine  would cause br ief  
f l i g h t  reactions by some carihou and would temporarily delay-for perhaps 5 a few hours o r  no more t ha t  a few days-caribou movements across the 

w pipel ine  corridor.  This would represent a MINOR e f f ec t  on the caribou of 
VI the  Western Arct ic  herd." 

Unt i l  the  amount of road t r a f f i c  and i t s  timing i s  estimated and a de f in i t e  
road route l a i d  out ,  i t  i s  not possible t o  determine the impact on wi ld l i fe .  
Additionally, there is no asseasment of the impact of the high-case (Cape 
BeaufortlKivalina) p ipel ine  and road on caribou and other wi ld l i fe .  1 

NPS- 13 

Page IV-M-2 - Subsistence uses by resident6 of Kivalina should probably be 
included in  the analyais  of impacts because of the shipping port and 
case pipeline. Vi l lagers  a r e  a lso  dependent on many of the migratory 
(bowhead whale, migratory b i rds ,  and caribou) which w i l l  suffer  moderate 
(i.e., regional )  impact under Sale 109. 

Page IV-B-46 - Is the "short causeway for  a ship  terminal associated with the 
Red Dog Mine Project" t o  be constructed regardless of which pipeline route i s  NPS-15 
chosen? A be t t e r  descr ip t ion i s  needed of what i s  proposed. 1 
proceeding with Sale 109. 

With regard t o  a i r  qua l i t y ,  a i r  pol lu tant  emissions from proposed exploration, 
development and production a c t i v i t i e s  i n  the proposed lease  s a l e  a r e  s i gn i f i -  
cant ,  pa r t i cu l a r ly  n i t rogen oxides (NO,) and v o l a t i l e  organic compounds 
(VOCs). Based on the  Minerals Management Service (PBIS) emissions estimates,  NPS- 
a i r  qua l i t y  permits (such as  Prevention of Serious Deterioration (PSD) or  
S t a t e  New Source Review) may be required for the a c t i v i t i e s  associated with 
the proposed lease  sa le .  1 

The DEIS s t a t e s  t ha t  there i s  a potent ia l  f o r  re la t ive ly  high NO, con- 
cent ra t ions  a t  the shoreline, possibly approaching the National Ambient Air 
Quality Standard for  tha t  pollutant.  It concludes tha t  the e f f e c t  of the 
proposed lease s a l e  on a i r  qual i ty  i s  expected to  be "moderate," but t h i s  
term seems ambiguous. No a i r  qual i ty  modeling analyses were included in the NpS- 18 
document t o  be t t e r  quantify the expected a i r  qual i ty  impacts. Without 
quant i ta t ive  analyses,  the potent ia l  a i r  qual i ty  impact of proposed lease  
s a l e  a c t i v i t i e s  on NPS uni ts  cannot be properly assessed. 

1 
There i s  discussion of possible acid ra in  impacts on t e r r r e s t r i a l  resources, 
but not of a i r  pol lu tant  impacts on these resources. NOx and VOCs combine in 
the presence of sunlight to  produced ozone (03). Several species of t r ee s  
other p lants  are  sens i t ive  to  03. We helieve the Einal EIS should include 
i den t i f i c a t i on  of a i r  pol lu t ion sens i t ive  resources and the possible a i r  
pol lu t ion impacts on those resources from the lease sa le  a c t i v i t i e s .  

NO, and sul fur  dioxide (SO2) are  oxidized in sunlight and produce f ine  
pa r t i c l e s  - n i t r a t e s  and su l f a t e s  respectively. Ni t ra tes  and su l f a t e s  s ca t t e r  
and absorb sunl ight ,  thereby reducing v i s i b i l i t y .  No v i s ib l e  impact analysis NPS-20 
was included in  the DEIS. V i s ib i l i t y  impacts could be s igni f icant  considering 
the p r i s t i ne  a i r  qual i ty  of the lease  s a l e  area. I 
The DEIS l i s t s  avai lable  control measures for  major OCS o i l  and gas emission 
sources. Those control measures are  commonly used and a r e  indicat ive  of Best NpS-21 
Available Control Technology (BACT). The document should spec i f i ca l l y  state '  
t ha t  the control measures w i l l  he applied to  the emission source. I 
Also, the DEIS s t a t e s  t ha t  no fur ther  a i r  qual i ty  analysis i s  required i f  MnS 
exemption levels  are  not exceeded. We tend not to  agree with t h i s  use of the 
exemption levels ,  which are  based on distance from shore. Our Air Quality 
Division i s  now par t ic ipat ing i n  the Departmental negotiated ru le  making 
e f f o r t s  to  revise  these MnS a i r  qual i ty  regulations. 

We appreciate the opportunity to  review and comment on t h i s  document. 

N0u;k- 
& y  James W. Stewart 



Response NPS-1 

In response to this comment, Figure 111-36 has been amended to show the 
boundaries of the National Wildlife Refuges and National Park Service areas in 
the NANA Region. 

Response NPS-2 

The text in Section III.C.4 and Appendix C has been amended to address this 
concern. 

Response NPS-3 

A statement has been added to the scenario discussion for the high-resource 
estimate (Sec. II.G.2.b) and to Appendix C (Analysis of Potential Effects 
Resulting From the High- and Low-Resource Cases) to indicate that 
Congressional action modifying the terms and conditions of the road easement 
through the Cape Krusenstern National Monument probably would be required 
before the oil and gas industry could install a pipeline along the portion of 
the road from the Red Dog Mine that traverses the monument. 

5 Response NPS-4 
CI 

a As noted in the NPS comment, the effects of the potential infrastructure 
associated with Sale 109 should be addressed prior to the OCS sale. The 
Section IV analysis of the proposal serves just that purpose; the effects of 
such infrastructure are first considered in the context of the existing 
environment and activities in the Alaskan Arctic and then within the context 
of future activities when the proposal is reconsidered along with other 
potential activities in the Alaskan and Canadian Arctic in the cumulative 
analysis. Given the hypothetical nature of most of this development, the 
level of analysis of pipeline construction in Section IV is considered 
appropriate. 

Response NPS-5 

Studies of caribou movements and distribution in association with the TAP and 
the Kuparuk River oil pipeline have shown that caribou successfully cross 
these pipeline corridors and continue to use rangeland on either side of the 
pipelines (Cameron, Whitten, and Smith, 1981; Curatolo and Murphy, 1986; and 
Eide et al., 1986). Therefore, construction of a Sale 109 high-case pipeline 
from Cape Beaufort to Kivalina (see Fig. IV-23, Sec. IV.B.8) is not likely to 
divert and/or exclude caribou from rangeland in the Cape Krusenstern/Kukpuk 
River area. 

Response NPS-6 

Musk oxen were not identified as a scoping issue to be addressed in the Sale 
109 EIS, and we do not think that a discussion of the effects of the proposal 
on musk oxen is warranted at this time. The Sale 109 mean-case development 
scenario--with a pipeline corridor running from Point Belcher to the TAP-- 
would not include any habitats used by musk oxen. Even the high-case pipeline 
corridor would not cross specific habitats of this musk oxen population. 

Response NPS-7 

The most recent findings of caribou-research biologists indicate that all of 
the caribou north of the Yukon River do not belong to one herd (Calef, 1980; 
Davis, 1980). There are four recognized Alaskan caribou herds that range 
north of the Yukon River--the Western Arctic, Teshekpuk Lake, Central Arctic, 
and Porcupine caribou herds. 

Response NPS-8 

Figure IV-2 represents only the mean-resource scenario with cumulative case 
for the oil-spill-trajectory analysis; this point has been clarified in the 
figure caption. The MMS provides a complete OSRA--including a combined 
probability analysis--for only the mean-resource case. The high- and 
low-resource cases are analyzed in Appendix C, with the OSRA limited to 
projections of numbers of spills and conditional probabilities of spill 
contacts (assuming that a spill occurred at a specific launch point). 
Displaying a potential tanker route would be of limited benefit because of the 
constraints on the OSRA for the high-case analysis, and would create a level 
of detail beyond the scope of this EIS. 

Response NPS-9 

The OSRA considers only future OCS sales up to 1 year in advance of the sale 
being analyzed (Sec. 1V.A.l.a). Sale 109 is scheduled for May 1988; and Hope 
Basin Sale 133 is scheduled for May 1992--4 years later. Information 
necessary for inclusion of future sales in the cumulative OSRA--resource 
estimates, area of call, and transportation scenarios--is too tentative for 
meaningful analysis this far in advance. 

Response NPS-10 

The only oil-spill risk to these two areas is from tankering south of the Sale 
109 area in the high- and low-resource-case scenarios. Spills within the Sale 
109 area pose no risk to the shores of the Cape Krusenstern National Monument 
or the Bering Land Bridge Preserve. The ITL and authority of the MMS would 
apply only to oil-spill-contingency plans for exploration and production sites 
within the bounds of Sale 109, and not to oil-spill-contingency plans for 
tankering or tanker-loading operations. A development EIS would precede any 
potential large-scale tankering from the Sale 109 area; an ITL concerning 
these two areas--if at risk--would be more appropriate in that EIS. 

Response NPS-11 

Although there will be an increase in the non-Native population, this increase 
is not expected to cause significant effects on the population in the proposed 
Sale 109 area (see Sec. IV.B.ll.a(2)). In general, non-Natives also are not 
likely to participate extensively in subsistence hunting, particularly since 
non-Natives who move to the area usually are employed and consequently do not 
have extensive free time or the economic need to harvest subsistence re- 
sources. Few of the small number of people who temporarily or permanently 
move to the area would be expected to have personal aircraft. The increased 
number of aircraft, if any, would be insignificant and would not cause much 
effect on subsistence hunting and fishing. 



The cumulative-effects analyses in Section IV.B.5 (Marine and Coastal Birds), 
Section IV.B.6 (Pinnipeds, Polar Bears, and Beluga Whales), and Section IV.B.8 
(Caribou) consider increased numbers of people, motor vehicles, and aircraft 
from other projects as well as increases in vehicle and air traffic associated 
with the North Slope communities. 

Response NPS-12 

Current or recent caribou-harvest regulations over the past 10 years or more 
have been sufficient to allow the Western Arctic caribou herd to recover from 
past overharvest (Davis et al., 1980). Thus, it is reasonable to assume that 
current enlightened harvest regulations will prevent excessive overharvest of 
this herd. 

Response NPS-13 

The Sale 109 onshore-pipeline-support road would parallel the pipeline and 
would be included in the pipeline corridor shown in Figure IV-23 (Sec. 
IV.B.8). The amount of traffic along the road would be highest during the 
construction period, with several hundred vehicles per day, as discussed in 
Section IV.B.8. After construction is complete, traffic levels would be 
considerably lower (less than 100 vehicles/day on average). An assessment of 
the high-case scenario for caribou is included in Appendix C (Page C-12). 

I 
CI 

4 Response NPS-.I4 

The Section 810 Evaluation and Findings (Sec. 1V.M) has been deleted from the 
FEIS as a result of the Supreme Court decision (ANOCO Production Co. et al. v. 
Gambell et al. 107 S. Ct. 1396 [U.S. March 24, 19871, reversed in part, 
vacated in part, and remanded 774 F.2d 1414 19th Cir. 1985]), which found that 
the ANILCA does not apply to the OCS. For detailed information, see Response 
NSB-6. 

Response NPS-15 

More detail on the design features of the Red Dog Mine dock have become 
available and have been added to the text of Appendix G. The Red Dog Mine 
project is indepdndent of any development associated with Sale 109. If the 
road from the Red Dog mine were used for oil development, as hypothesized in 
the high case, the road corridor developed by lessees would dovetail into an 
infrastructure that is currently under construction. Dock facilities probably 
would not be shared due to the different loading requirements of bulk ore 
versus liquid-petroleum products. 

Response NPS- 16 

Response NPS-17 

Air-quality permits of the nature cited by the commenter are not required An 
the OCS. However, the MMS will not issue drilling permits or development 
permits for operations that would exceed the emission limits or permissible 
air-pollutant concentrations at the shoreline that have been established in 
USDOI regulations. 

Response NPS-18 

Definitions for effects levels are provided in Table S-2. The effects level 
for air quality, with regard to Federal-air-quality standards, has been 
revised downward to MINOR in the FEIS as result of further analysis. The 
current unavailability of an air-quality model for the Sale 109 area and the 
alternative procedure used to evaluate effects on air quality in this EIS are 
discussed in Section 1V.B.l.a. As concluded in Section IV.D.l, use of the 
air-quality model would likely have resulted in a finding of lower effect 
levels for nitrogen-oxide emissions than those estimated in this EIS. Also 
note that the effects level assessed for air quality is for air aver the 
closest land to the sale area. The NPS lands are too far away from the sale 
area to be affected by what are relatively low emission levels in a regional 
context. 

Response NPS-19 

The text in Section 1V.B. 1.a has been amended to address this concern. 

Response NPS-20 

Visibility standards apply only to Class I Areas, of which there are none in 
the Sale 109 airshed. The closest Class I Area to the Sale 109 area is Denali 
National Park; at 900 kilometers distance, the park is too far away to be 
affected. 

Response NPS-21 

This concern is addressed in Section 1V.B.l.a. The MMS does not require Best 
Available Control Technology if such technology is not necessary to meet 
onshore air-quality standards. 

Response NPS-22 

The EIS analysis assumes that existing laws and regulations are in force; the 
USDOI does not require further air-quality analysis if USDOI exemption levels 
are not exceeded. 

The analyses of the potential transportation systems for transporting Sale 109 
oil production are considered appropriate to the nature of the action being 
covered by this EIS. Environmental assessments of tanker transportation and a 
combination of pipeline-and-tanker transportation from the Arctic are dis- 
cussed in Appendix C (high- and low-resource cases). An assessment of an 
onshore pipeline to the TAP is discussed in Section 1V.B of this EIS. 



us D e p a r l r n t  
of Transportation 

Research and 
Special Plogmrns 
Administration 

Regional Director 
Minerals Management Service 
A W a  Region 
949 East 36th Avenue 
Anchorage, ALaslta 99508-4302 

Dear Sir: 

5 
CI We have reviewed the D ra f t  Environmental Impact Statement for the propwed 
03 1988 Outer Continental Shelf Oil and Gas Lease Sale 109 in the Chukchi Sea (MMS 

87-000s). 

The DEIS discusses the probable need for  pipelines i n  developing this area. 
However. there is no mention o f  the Federal oioeline safetv rerrulations i n  T i t le  49 
CFR par t  192 -Transportation o f  Natural  an2 other Gas b; pipeline: Minimum 
Federal Safety Standards and T i t le  49 CPR Part  195 Transportation o f  Hazardous 
Liquids by Pipeline. These regulations are applicable t o  the design, installation, 
testing, operation and maintenance o f  pipelines transporting natural gas and 
hazardous liauic! both onshore and offshore i n  the United States. The Off ice o f  

DOT- 1 

Pipeline ~af;t>-, Research and Special Programs Administration, Department of 
Transportation is responsib1e for issuing and enforcing these pipeline safety 1 
regulations. _] 

We trust this oversight w i l l  be corrected. 

T h d  you, 

ddJ!,% Senior Petroleum ngineer 

Response DOT-1 

In all past Notices of Sale for Alaska OCS lease sales, an ITL describing the 
role of the DOT and referencing the regulations in Title 49 CFR, Parts 192 and 
195, has been included; this practice also is anticipated for Sale 109. The 
DOT'S responsibilities have been added to the description of the Purpose of 
Stipulation No. 4 (Transportation of Hydrocarbons) in Section 1I.H. The EIS 
analysis is based on the expectation that all applicable existing laws and 
regulations are enforced. 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 SIXTH AVENUE 
SEATTLE. WASHINGTON 98101 

REPLY TO 
AnN OF UD-136 

Mr. Wil l iam Bettenberg 
Director.  Minerals Management Service 
Department o f  the I n t e r i o r  
Uashington, D.C. 20240 

Dear Mr. Bettenberg: 

The Environmental Protect ion Agency (EPA) has reviewed the d ra f t  
Environmental Impact Statement (DEIS) f o r  t he  proposed Outer Continental Shelf  
(OCS) O i l  and 6as Lease Sale 109 i n  the Chukchi Sea. Our review was conducted 
i n  accordance w i t h  the National Environmental Po l icy  Act (NEPA) and our 
respons ib i l i t i es  under Section 309 o f  the Clean A i r  Act. 

€PA has been involved w i t h  t h i s  €IS f o r  some time. We requested t o  be a 
cooperating agency i n  the preparat ion o f  t h i s  €IS i n  scoping coments 
submitted i n  June. 1985. EPA and the Minerals Management Service (MIS) agreed 
t h a t  €PA would prepare an appendix t o  the EIS deal ing w i t h  the f a t e  and 
e f f ec t s  o f  exploratory phase o i l  and gas d r i l l i n g  discharges. MHS provided us 
w i t h  a prel iminary d r a f t  o f  the water q u a l i t y  sect ion of the €IS i n  October. 
1986, and coments were provided on these sections. Ue now o f f e r  t he  
fol lowing coments on t h i s  OEIS. 

This DEIS i s  we l l  w r i t t en  w i t h  c l ea r  concise discussions t h a t  use cur rent  
information about the environment and b io log ica l  resources found i n  the area. 
We noted several changes and improvements i n  t h i s  DEIS compared t o  the EISs 
t h a t  we have reviewed i n  t he  past. Spec i f ic  improvements include: 
discussions o f  t he  o i l  s p i l l  re tent ion capab i l i t y  o f  various beach types; 
presentat ion o f  the l i m i t a t i o n s  o f  o i l  s p i l l  clean-up methods; discussion 
about the l i m i t a t i o n s  associated w i t h  the der iva t ion and use o f  hydrocarbon 
t o x i c i t y  values; and i d e n t i f f c a t i o n  o f  secondary a i r  q u a l i t y  ef fects.  

However, we have several concerns t h a t  are summarized i n  the paragraphs 
t ha t  follow. Our concerns are  f u l l y  described i n  our enclosed de ta i l ed  
coments. Most o f  our coments are aimed a t  improving the data base f o r  
decision making on the leas ing opt ions f o r  the proposed sale area. 

Enviromnental Consequences 

Ye have several concerns described below t h a t  suggest t he  approach used 
t o  assess impacts has resu l ted i n  an understatement o f  the signi f icance of 
Potent ia l  impacts. 



F i r s t ,  we are concerned about the analysis o f  e f f ec t s  on endangered 
bowhead whales, p a r t i c u l a r l y  w i t h  regard t o  the potent ia l  f o r  long-term 
impacts due t o  noise and disturbance from potent ia l  development a c t i v i t i e s  i n  
the spr ing migra t ion corr idor.  The FEIS would be improved by an expanded 
discussion o f  these e f f ec t s  and the potent ia l  consequences. 

Second, we a re  concerned about t he  new c r i t e r i a  t ha t  NHS has used for 
determining which f u t u r e  act ions should be included i n  the cumulative e f fec ts  
analysis. The c r i t e r i a  appear t o  be somewhat res t r i c t i ve .  Appl icat ion o f  
these c r i t e r i a  resu l ted i n  on l y  ex i s t i ng  pro jec ts  (no f u tu re  pro jec ts)  being 
used f o r  t he  cumulative e f f ec t s  analysis. The Council an Environmental 
Qual i ty (CEQ) Regulations f o r  Implementing the Rocedural  Provisions o f  NEPA 
requ i re  t h a t  an EIS consider the e f f ec t s  from the proposed act ion i n  add i t ion  
t o  past, present, and reasonably foreseeable fu ture  actions. 

Third, we are  concerned about the p o s s i b i l i t y  t ha t  several o f  the e f f ec t s  
from a v a r i e t y  o f  a c t i v i t i e s  could cause a more serious e f f e c t  than i s  
ant ic ipated from any one effect-producing a c t i v i t y .  The DEIS provides no rea l  
synthesis o f  t he  combined e f f e c t  o f  a v a r i e t y  o f  ac t i v i t i es .  The potent ia l  
ex i s t s  f o r  a 'synerg is t icg  response: several minor e f f ec t s  associated w i t h  
various a c t i v i t i e s  could r e s u l t  i n  an overa l l  moderate o r  major e f f e c t  t o  a 
b io l og i ca l  population. 

F ina l l y ,  more prominent use and d isp lay  o f  seasonal cond i t iona l  

the review. Condit ional p robab i l i t i es  represent the p robab i l i t y  t h a t  i f  o i l  

resource. The cond i t iona l  p robab i l i t i es  g ive  the EIS reviewer a be t t e r  
understanding o f  what resources could be a t  r i s k  i f  o i l  i s  sp i l led .  This 

p r o b a b i l i t i e s  would improve t he  discussion o f  o i l  s p i l l  impacts and f a c i l i t a t e  

i s  s p i l l e d  a t  a spec i f i c  l oca t i on  i t would contact e i t h e r  land o r  a b i o l og i ca l  

in format ion i s  essent ia l  i n  order t o  assess the s ign i f icance o f  o i l  s p i l l  
impacts. 

A1 ternat ives  

Our major concern about t h i s  lease sale i s  the scope o f  the proposed 
ac t i on  i t s e l f .  The DEIS analyzes s i x  a l te rnat ives :  I-Proposal, 1140 Sale. 
111-Delay t he  Sale, IV-Eastern Deferral .  V-Southern Deferral ,  and VI-Coastal 
Deferral. 

Leasing i n  t h i s  area w i l l  pose some degree o f  r i s k  t o  the b io log ica l  
resources, hab i ta t ,  and human psp l la t ions and t h e i r  associated socioeconomic 
systems. Given t he  s e n s i t i v i t y  o f  the b io log ica l  resources and the natural  
stresses t h a t  they rnust survive, any add i t iona l  stress o r  impacts could be 
s ign i f icant .  Each o f  the defer ra l  a l te rnat ives  represents some reduct ion of 
the r i s k  o f  s p f l l e d  o i l  a f f e c t i n g  b io l og i ca l  reseurces and habitat .  Deferral 
o f  blocks would a l so  e l iminate  o r  reduce noise and disturbance effects. 

Ye be l ieve t ha t  a l l  three of the defer ra l  a l te rnat ives  deserve special 
consideration. The three defer ra l  areas encompass the most important 
environmental and resource concerns i n  the sale 109 area. 

We are p a r t i c u l a r l y  concerned about impacts associated w i t h  the Eastern 
and Southern Deferral  areas. These areas contain no estimated hydrocarbon 
resources. Their  defer ra l  would provide s i gn i f i can t  pro tec t ion t o  important 
coastal hab i ta ts  without a loss  i n  potent ia l  o i l  prospects. Further, i t  makes 
good sense t o  us t o  delay leasing o f  the coastal subarea (A l t e ra t i ve  VI) u n t i l  
the  Chukchi Sea studies o f  behavioral responses o f  endangered bowhead whales 
are completed. 

Mi t i g a t i o n  

We support the proposed s t ipu la t ions and Information t o  Lessees (ITLs) 
presented i n  the DEIS. We w i l l  reconsider these m i t i ga t i on  measures i n  l i g h t  
o f  any new information presented i n  the FEIS. 

Conclusions 

The DEIS has i d e n t i f i e d  environmental impacts associated w i t h  t he  
proposed action. We bel ieve t ha t  these adverse impacts could be reduced by 
implementation o f  any o r  a l l  o f  the  defer ra l  a l te rnat ives  i n  conjunct ion w i t h  
implementation o f  appropriate mit igat ion. Ye s t rong ly  support a combination 
o f  Al ternat ives I V  and V. However, due t o  the uncer ta in t ies  about long term 
disturbance e f f ec t s  on the spr ing migra t ion o f  bowhead whales and the  Inore 
complete pro tec t ion t o  b i r d  habitat ,  we recomnend the se lec t ion o f  the Coastal 
Deferral  Al ternat ive. Ue are r a t i n g  the proposed action. A l ternat ive  I. EC-2 
(Environmental Concerns-Insufficient Information). The " i nsu f f i c i en t  
informationg r a t i n g  i s  based on t he  need f o r  more comprehensive and deta i led  
discussions and revised analysis o f  impacts on bowhead whales. 

Thank you f o r  t he  opportunity t o  review t h i s  DEIS. Should you r ' s ta f f  
wish t o  discuss our c m e n t s ,  please have them c a l l  S a l l i  Brough a t  FTS 

Enclosure 

cc: Alaska OCS Region 



SUWARY OF THE EPA RATING SYSTEW 
FOR ORAFT ENVIRONMENTAL IMPACT STATEMENTS: 

OEFINITIOHS AN0 FOLLW-UP ACTION - 
f  the W 

~ o - - r a s k  o f  Obfectlonr 

The SPA revlew has no t  I d e n t i f l e d  any potent la1 enr l ronmnta l  I m g a c t l ~ r c q u i r l n g  
r u b r t a n t l v e  changer t o  the  proposal. The revlew m y  have d l r c l o l c d  oppar tun l t i e r  u l t h  
no more than n l n a r  changes t o  the proposal. 

E C - - E n v l r ~ n m n t a l  Concerns 

Th. CPA rcvlcw has l d c n t l f l c d  envlronnmt.1 lmprctr tha t  %hould be avoided I n  order 
t o  p rov lde  adequate p ro tec t lon  f o r  the *nvlronmnt.  Corrective marures  m y  r cqu l re  
~ u b s t a n t l a l  changer t o  the preferred a l t c r n a t l v e  or conr lde ra t lon  e f  l- other  p ro jec t  
a l t e r n a t l r e  ( l n c l u d l n q  the no ac t lon  a l t c r n a t l v c  o r  1 n n  a1tematlv.j. EPA Intends t o  
wrk  w i t h  the  lead  agency to  reduce these Impacts 

LO--Envlronmntal  Object lonr 

The ErA r e v l e u  has t d e n t l f l e d  s i g n l f l c a n t  enr l ronmnta l  Impacts tha t  MIL b. avoldcd 
i n  brdmr t a  provtde adequate p ro tec t lon  f o r  the m v l r o n m n t .  Corrective measures m y  
requ l re  substant la1 chmges to  the 0rof.rrcd alt.rn.tlv. o r  conr lde ra t ion  o f  r a  other 
p r o j e c t  a l t c r n a t l v e  I l nc lud lng  the no-actton aIt.rnatlre or 1 n n  I l t e r n a t l v e ) .  EPA 
Intends t o  w r k  w i t h  the lead agency t o  reduce these Imp.ctl. 

EU--Enrlro-tally Uns.tlsfactor), 

Th. ErA rerl.* has ldmt l f l . d  advers. c n v i r m n t a l  Inpacts t h a t  are or  l u f f l c l c n t  
mgnltud. tha t  they arc u n s a t l l l a c t o r y  f r a  the staodpolnt of p u b l l c  hea l th  o r  wel fare 
O r  enr l r -ntal  q u a l l t y .  EPA Intends t@ mrk -4th the  lead  apmcy t o  reduce these 
Impacts. I f  the p o t e n t i a l  u n r a t t r f a c t o r y  impacts are  not corrected a t  the f l n a l  EIS 
stage. t h l 3  proposal w l l l  b. rec-d.d f o r  r e f e r r a l  t o  the  CEP. 

4 d u m v  of the 

Category I--Adequate 

EPA b c l l e v e l  the d ra f t  EIS adequately sets f o r t h  the e n v l r o m n t a l  Impact(11 of the 
p re fe r red  a l t c r n a t l v e  and those o f  the  a l t e r n a t l v e l  reasonably available to  the p r o j e c t  
or r c t l e n .  No fu r the r  ana ly r l s  or data s o l l c c t l o n  I s  nccc l ra ry .  bu t  the revle*.r m y  
rugqmrt the  a d d l t i o n  o f  c la r l f y lnc )  1rngu.g. o r  t n f o m t l o n .  

Category 2 - -1nru f f l c t cn t  ~ n f o r n u t l o n  

The d r a f t  EIS d0.1 not contain s u f f t c l c n t  In fomut ton  f o r  EPA f u l l y  rrrcr l  
e n v l r o n m n t a l  Impacts tha t  should b. aro1d.d I n  order t o  f u l l y  p ro tec t  the e n r l r o n m n t .  
o r  the EPA reviewer has Id.ntlflad nr* reasonably avall.ble a l t c r n a t l v c r  tha t  arc  w l t h l n  
the  I P C C ~ ~ W ( I  of a l t e m a t l v e s  analyzed I n  th. d r a f t  CIS, a l c h  cou ld  reduce the  
e n v l r o n n n t a l  Impacts of the act ton. TN. Id.ntlfled rddltlon.1 In fommt lon ,  data. 
analyses. o r  d l s ~ ~ s l l o n  should b. Included I n  the ftn.1 CIS. 

Category I - - Inadequate 

EPA doe l  not be l leve  tha t  the d r a f t  EIS adequately assessas potentially 11gn l f l can t  
e n v l r o m n t a l  Impacts of the dct lon.  or the  FPA rcv1.w.r has l d e n t l f l e d  new, reasonably 
dva l laa le  a l t e r n a t i v e s  t h a t  are out l ld.  ef the s p e c t r m  o f  a l t e r n a t l v c r  analyzed I n  the 
d r a f t  €15. which 3hould b~ analyzed I n  Order t o  reduce the p o t a n t l a l l y  r l g n l f l c a n t  
e n * l r o m n t a l  lmprctr  EPA bel leves t h a t  th. I d e n t l f l e d  a d d l t l o n l l  lnformat lon.  data. 
analyses. 07 d l s ~ ~ ~ s l o n l  a r e  of such a mgnl tude  that they l h o u l d  have f u l l  pub l l c  
revlew a t  a d r a f t  stage EPA does not bcllev. tha t  the d r a f t  EIS 1% adequate f o r  the 
Purposes of the NEPA andlor Scct lon 109 r c v l w .  and thus should be f o r m l l y  rav1r.d and 
M d *  a v r l l r b l e  f o r  pub l l c  c-nt I n  a ruppl-ntal or rav iscd  d r a f t  EIS. On the b s r l s  
O f  the Dotent la1 s l g n l f l c a n t  lmprc t l  Involved, t h l s  proposal cou ld  be a candidate f o r  
r e f e r r a l  t o  the CEQ. 

.FrW EPA Manual 1640 P o l l ~ y  and Procedures f o r  the Revlaw o f  Federal Ac t lon r  Impacting 
the Enr i ronmnt  

U.S. ENVIRONMENTAL PROTECTION AGENCY 
CHUKCHI SEA LEASE SALE 109 

DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) 
DETAILED COMMENTS 

INTRODUCTION 

As noted i n  our l e t t e r  we have several concerns about the proposed 
act ion.  There are several aspects of the  DEIS which could be rev ised and 
expanded. He bel ieved t h a t  t h l s  would strengthen the document and prov ide  the  
Secretary and the p u b l i c  w i t h  a c l e a r e r  p i c t u r e  o f  the environmental 
consequences of o i l  and gas exp lo ra t ion .  development, and produc t ion  
a c t i v i t i e s  i n  the sale area. He a l s o  noted several  changes and improvements 
i n  t h i s  DEIS compared t o  the EISs t h a t  we have reviewed i n  the past.  A 
discussion of these improvements, our concerns. and recomnended changes t o  the  
EIS are presented i n  the  discussions t h a t  fo l lows.  

IMPROVEMENTS 

This DEIS i s  we l l  w r i t t e n .  I t  contains c u r r e n t  informat ion about the  
environment and the b i o l o g i c a l  resources found i n  the area. The var ious 
discussions are c l e a r  and concise. Many discussions have been expanded and 
provide add i t iona l  he lp fu l  informat ion.  With regard t o  the impacts 
discussion, the DEIS presents a more balanced ana lys is  o f  p o t e n t i a l  e f f e c t s  
than i n  previous EISs. The review o f  the DEIS was made eas ie r  by p r o v i d i n g  
de f in i t ions  w i t h i n  the  t e x t  r a t h e r  than i n  an at tached glossary.  

He have provided many comnents and suggestions fo r  improving lease sa le  
EISs i n  our scoping, DEIS, FEIS and Proposed Not ice  of Sale comnents f o r  o t h e r  
lease sales. We have noted several changes i n  t h i s  DEIS r e l a t i v e  t o  these 
p r i o r  suggestions. 

- A discussion o f  the  o i l  s p i l l  r e t e n t i o n  c a p a b i l i t y  o f  var ious beach 
types along the  Chukchi Sea coas t l ine  has been provided. The 
discussion i s  accompanied by an in fo rmat ive  f igure  showing the  
var ious beach types and the  r e l a t i v e  v u l n e r a b i l i t y  t o  s p i l l e d  o i l .  

- The o i l  s p i l l  c lean up discussion provides in fo rmat ion  about the  
l i m i t a t i o n s  of clean-up methods associated w i t h  sea s ta tes  . A 
f igure  t h a t  presents the  frequency of sea s ta tes  i n  the  sa le  area i s  
provided. Related t o  t h i s  top ic .  there  i s  some mention o f  the  
v i s i b i l i t y  cond i t ions  i n  the area and the  frequency of fog which 
could hamper clean-up a c t i v i t i e s  and t h e  m o b i l i z a t i o n  of clean-up 
equipment. 

- The hydrocarbon t o x i c i t y  discussion has been improved. The EIS 
reviewer i s  given the t o x i c i t y  ranges associated w i t h  var ious  l i f e  
stages and aquat ic  communities as we l l  as a discussion of the  
l i m i t a t i o n s  associated w i t h  the d e r i v a t i o n  and use of the  t o x i c i t y  
values. 



We are p leased t o  see t h a t  the a i r  q u a l i t y  d iscuss ion  acknowledges 
t h a t  the re  w i l l  be secondary e f f e c t s  even i f  standards and exemption 
l e v e l s  a r e  met. 

ALTERNATIVES CONSIDERED 

The lease  sa le  109 DEIS evaluates severa l  a l t e r n a t i v e s .  These 
a l t e r n a t i v e s  inc lude :  I. Proposed Act ion;  11. No Sale (No A c t i o n ) ;  111. Delay 
the  Sale; IV .  Eastern De fe r ra l ;  V. Southern D e f e r r a l ;  and V I .  Coastal  
D e f e r r a l .  The proposed a c t i o n  w i l l  o f fe r  29.5 m i l l i o n  acres o f  the  OCS i n  the  
Chukchi Sea. The mean resource est imate f o r  t h i s  sa le  area i s  2.68 b i l l i o n  
b a r r e l s  (BBL) of  o i l .  There i s  a 20 percen t  chance o f  recoverab le  o i l  be ing  
found. There i s  a g r e a t e r  than 99 percent  chance t h a t  one o r  more s p i l l s  of 
a t  l e a s t  1.000 b a r r e l s  may occur over the  l i f e  o f  the  f i e l d .  The es t imated  
number o f  s p i l l s  o f  1.000 b a r r e l s  o r  g r e a t e r  i s  seven. 

Leasing i n  t h l s  area w i l l  pose some degree o f  r i s k  t o  b i o l o g i c a l  
resources, h a b i t a t .  and human popu la t ion  and t h e i r  subsistence l i f e  s t y l e .  
The r e l a t i v e l y  s imple t r o p h i c  s t r u c t u r e  i n  the  Chukchi Sea, the s e n s i t i v i t y  of  
many o f  t h e  b i o l o g i c a l  populat ions,  and the  n a t u r a l  s t resses  which they  must 
su rv ive  war ran t  t h a t  a d d i t i o n a l  human-induced s t resses  o r  impacts shou ld  be 
considered s i g n i f i c a n t .  

The t h r e e  d e f e r r a l  a l t e r n a t i v e s  encompass the most impor tan t  
envi ronmental  and resource concerns i n  the  Sale 109 area. They c o n t a i n  l i t t l e  
p o t e n t i a l  o i l  resources as est imated by MMS. I n  f a c t  the  A l t e r n a t i v e  I V  and V 
subareas c o n t a i n  no o i l  resources as est imated by MMS. These de fe r ra l  areas 
would p rov ide  p r o t e c t i o n  t o  h a b i t a t s  where l a r g e  p r o p o r t i o n s  of  r e g i o n a l  
popu la t ions  concentrate f o r  a c t i v i t i e s  t h a t  a re  c r i t i c a l  t o  s u r v i v a l .  We 
b e l i e v e  t h a t  a l l  th ree  of the  de fe r ra l  a l t e r n a t i v e s  deserve spec ia l  
cons idera t ion  as t o  whether they should be inc luded  i n  t h i s  lease s a l e .  

A l t e r n a t i v e  IV-Eastern D e f e r r a l  

D e f e r r a l  o f  488 b locks  n o r t h  o f  Peard Bay t o  south o f  Kasegaluk Lagoon 
would p r o t e c t  t h e  o n l y  two k e l p  beds i n  the  s a l e  area, the  Peard Bay b i r d  
popu la t ions  and h a b i t a t .  and r i n g e d  and spo t ted  sea ls  and beluga whale h a b i t a t  
i n  Peard Bay and Kasegaluk Lagoon. Removing t h i s  area f rom the  lease s a l e  
would s u b s t a n t i a l l y  reduce the  no ise  and d is tu rbance  e f f e c t s  i n  Kasegaluk 
Lagoon and Peard Bay. There would be a s i g n i f i c a n t  r e d u c t i o n  i n  the o i l  s p i l l  
r i s k  t o  t h e  mar ine mammal m i g r a t i o n  c o r r i d o r .  Thus, t h e r e  would be a 
r e d u c t i o n  i n  impacts t o  beluga whales. spo t ted  sea ls ,  walruses,  and m i g r a t i n g  
whales. Th is  a l t e r n a t i v e  would p rov ide  some p r o t e c t i o n  t o  t h e  g ray  whale 
concen t ra t ion  areas d u r i n g  the  open water season from Peard Bay south t o  I c y  
Cape. There i s  no o i l  est imated t o  be found i n  t h i s  d e f e r r a l  area.  

A l t e r n a t i v e  V-Southern Deferra l  

Deferra l  of the  288 blocks i n  t h i s  area would s i g n i f i c a n t l y  reduce the  
o i l  s p i l l  r i s k  t o  Cape Lisburne and Cape Lewis seabird popu la t ions  and t h e  
of fshore b i r d  f o r a g i n g  area o f  the  Cape Lisburne and Lewis co lon ies .  I t  would 
e l i m i n a t e  no ise  d is tu rbance  i n  the  Cape Lisburne area. There would be a 
decreased chance o f  an o i l  s p i l l  o c c u r r i n g  i n  the  southern p o r t i o n  o f  the  
m ig ra t ion  c o r r i d o r .  No o i l  i s  presumed t o  occur i n  t h i s  d e f e r r a l  area. 

A l t e r n a t i v e  VI-Coastal D e f e r r a l  

This a l t e r n a t i v e  would have the  same ef fects as A l t e r n a t i v e  I V  and 
A l t e r n a t i v e  V. I t  encompasses the  two p rev ious  de fe r ra l  areas r e s u l t i n g  i n  
one continuous broad band of  deferred l e a s i n g  a long  the e n t i r e  Chukchi coas t  
f rom P o i n t  Hope t o  Peard Bay. The most l i k e l y  number o f  o i l  s p i l l s  i s  reduced 
f rom seven t o  f i v e  by t h i s  a l t e r n a t i v e .  There would be a 16 percen t  r e d u c t i o n  
i n  the o v e r a l l  resource p o t e n t i a l .  

O i l  s p i l l  r i s k s  would be e l i m i n a t e d  f o r  the  coas ta l  b i r d  h a b i t a t s  o f f  
I c y  Cape and Ledyard Bay d u r i n g  w i n t e r  and reduced f o r  t h e  seab i rd  popu la t ions  
a t  Cape Lisburne d u r i n g  the  open water season. O i l  s p i l l  r i s k s  t o  the e n t i r e  
m ig ra t ion  c o r r i d o r  would be reduced s i g n i f i c a n t l y .  Th is  a l t e r n a t i v e  would 
e l i m i n a t e  e x p l o r a t o r y  d r i l l i n g  s i t e s  and p roduc t ion  p lat forms w i t h i n  the  
sp r ing  m i g r a t i o n  c o r r i d o r  used by bowhead whales and o t h e r  mar ine mamnals and 
b i r d s .  

The coastal  d e f e r r a l  a l t e r n a t i v e  would p rov ide  a w ider  b u f f e r  zone 
between the  many impor tan t  coas ta l  h a b i t a t s  (bays. lagoons, r i v e r  d e l t a s .  
r i v e r  i n l e t s ,  coas ta l  wetlands. and k e l p  beds) and the  c r i t i c a l  Chukchi 
polynya which serves as the  s p r i n g  m i g r a t i o n  c o r r i d o r .  A broader b u f f e r  zone 
between o i l  and gas a c t i v i t i e s  and s e n s i t i v e  species and h a b i t a t s  a l lows  more 
t ime fo r  o i l  s p i l l  clean-up. I t  a l s o  a l lows  the s p i l l e d  o i l  t o  weather 
( r e s u l t i n g  i n  reduced t o x i c i t y )  be fo re  i t  con tac ts  b i o t a  and h a b i t a t .  

ENVIRONMENTAL CONSEQUENCES 

Bowhead Whales 

We have several  concerns about the  a n a l y s i s  o f  e f f e c t s  on endangered 
bowhead whales. Our p r imary  concern i s  the p o t e n t i a l  f o r  long-term impacts 
f rom noise and d is tu rbance  i n  the  s p r i n g  m i g r a t i o n  c o r r i d o r .  Year round. 24 
hour per day development and p roduc t ion  a c t i v i t i e s  loca ted  i n  t h e  narrow €PA-6 
spr ing  lead  m i g r a t i o n  c o r r i d o r  cou ld  af fect  the  m i g r a t i o n  of  these whales. 
Bowhead whales have shown adverselavoidance r e a c t i o n s  as much as seven 
k i lomete rs  o r  more f rom a n o i s e  source. 

He are a l s o  concerned about o i l  s ~ i l l s  i n  the  lead  system d u r i n g  s p r i n g  
m ig ra t ion .  The DEIS i s  n o t  c l e a r  about whether the  bowhead whales are 
confined t o  the  open water leads o r  i f  they can move i n t o  the  pack i c e  zone t o  I €PA-7 
avoid an o i l  s p i l l  w i t h o u t  a s i g n i f i c a n t  e f f e c t  on t h e i r  m i g r a t i o n .  



F i n a l l y ,  avoidance reac t ions  t o  noise sources and o i l  s p i l l s  could a f f e c t  
the b ioenerget ics  of the  populat ion.  If the bowhead whales expend a d d i t i o n a l  
energy i n  o rder  t o  swim around noise sources o r  o i l  spi 11s dur ing  the s p r i n g  ' E P A - 8  
migrat ion,  w i l l  t h i s  adversely af fect  t h e i r  m igra t ion  o r  fu tu re  recru i tment?  1 

The FEIS should p rov ide  an expanded discussion of whether a noise source 
i n  the spr ing  migra t ion  c o r r i d o r  could block o r  delay migra t ion  o r  whether 
displacement f rom the c o r r i d o r  would hinder migra t ion .  I t  should a l s o  discuss 
whether avoidance i s  l i k e l y  and whether t h i s  would represent an energy d r a i n  
t h a t  could p h y s i o l o g i c a l l y  s t ress  i n d i v i d u a l s .  The FEIS should g ive  spec ia l  
considerat ion t o  t h i s  p o i n t  o f  v u l n e r a b i l i t y  i n  the proposed ac t ion .  

EPA expressed concern fo r  the  effects o f  o i l  and gas a c t i v i t i e s  on 
bowhead whales i n  our comnents on Sales 87 and 97 i n  the Beaufort  Sea. The 
behavioral  responses o f  bowhead whales t o  d r i l l i n g  a c t i v i t i e s  and noise i s  EPA-10 
i n fo rmat ion  t h a t  i s  needed t o  f u l l y  evaluate the impacts from o i l  and gas 
a c t i v i t i e s  f o r  both the Beaufort and Chukchi Seas. I 

Our concern about the  p o t e n t i a l  long-term noise and disturbance e f f e c t s  
' 

on whales i s  canpounded by the f a c t  t h a t  the B i o l o g i c a l  Opinion prepared by 
the Nat ional  Marine F ishery  Service w i l l  o n l y  address the impacts associated 
w i t h  e x p l o r a t i o n  a c t i v i t i e s .  Exp lo ra t ion  a c t i v i t i e s  can be timed t o  avo id  
the c r i t i c a l  s p r i n g  m i g r a t i o n  per iod  and they w i l l  occur f o r  o n l y  a few 
years. However, a development p la t fo rm i n  the  spr ing  migra t ion  c o r r i d o r  would 
represent a long-term source of noise and disturbance. The ef fects of t h i s  on 

7 the bowhead s p r i n g  migra t ion  and whether t h i s  would jeopardize the popu la t ion  

t4 
would no t  be addressed u n t i l  a comnercial ly producible f i e l d  has been loca ted  

N and a B i o l o g i c a l  Assessment prepared. 

If the developmentlproduction l o c a t i o n  i s  i n  o r  near t o  a c r i t i c a l  
l o c a t i o n  l i k e  the  spr ing  m i g r a t i o n  cor r idor ,  i t  may n o t  be poss ib le  t o  f u l l y  
p r o t e c t  the popu la t ion  o r  m i t i g a t e  the impacts once a f i e l d  has been 
discovered. O i l  companies. as p a r t  of the lease sa le  agreement, are e n t i t l e d  
t o  produce whatever resources they f i n d .  We quest ion the  f e a s i b i l i t y  and 
p r o b a b i l i t y  o f  purchasing the  o i l .  p r o h i b i t i n g  product ion,  o r  seasonal ly 
r e s t r i c t i n g  product ion.  The cour ts  have r u l e d  t h a t  o v e r l y  r e s t r i c t i v e  
regu la t ions  can v i o l a t e  t h i s  r i g h t  t o  produce. Since e x p l o r a t i o n  w i l l  
determine the l o c a t i o n  o f  any p o t e n t i a l  product ion f a c i l i t i e s ,  the FEIS should 
more f u l l y  analyze the  e f fec ts  o f  development and product ion,  s p e c i f i c a l l y  
long term noise,  on the bowhead spr ing  migra t ion .  

-1 

Cumulative Effects Assessment 

The CEQ r e g u l a t i o n s  requ i re  t h a t  an EIS consider the ef fects from the  
proposed a c t i o n  i n  a d d i t i o n  t o  past,  present,  and reasonably foreseeable 
f u t u r e  act ions.  I n  t h i s  DEIS MMS has presented new c r i t e r i a  f o r  determining 
which f u t u r e  ac t ions  should be included i n  t h e  cumulative e f fec ts  ana lys is .  
The s i x  c r i t e r i a  t h a t  are presented deal p r i m a r i l y  w i t h  t h e  "reasonably 
foreseeable fu tu re  ac t ions"  concept. 

EPA- 1 1 

EPA- 12 

He be l ieve  t h a t  the c r i t e r i a  developed bv MMS are undulv r e s t r i r t i v e  R V  . . . - - - . -, using these c r i t e r i a  o n l y  e x i s t i n g  p r o j e c t s  a;e included i n  i h e  cumulat ive 
e f f e c t s  scenar io f o r  t h i s  EIS. This i s  s i a n i f i c a n t l v  d i f f e r e n t  f rom nact - F- - -  

lease sale EIS's. Past lease sale EIS's have used a-number o f - f u t u r e  p r o j e c t s  
i n  the ana lys is  o f  cumulative effects. App l ica t ion  o f  these s i x  c r i t ~ r i a  i n  - . 
t h i s  €IS has e l im ina ted  a l l  fu tu re  p r o j e c t s  from considerat ion.  

The s i x  c r i t e r i a  are of s i g n i f i c a n t  concern. Many appear t o  d i r e c t l y  
counter the CEQ regu la t ions  a t  40 CFR 1508.7. Comments on each c r i t e r i o n  
fo l low. 

C r i t e r i o n  1 impl ies t h a t  on ly  ac t ions  (ef fects caured by p r o j e c t s )  f o r  
which a permit  o r  o ther  regu la to ry  approval i s  necessary, need t o  be 
considered i n  a cumulative e f fec ts  ana lys is .  Adverse e f fec ts  from 
non-permitted a c t i v i t i e s  could be ignored. The CEQ regu la t ions  are 
speci f ic  i n  r e q u i r i n g  t h a t  "past, present, and foreseeably f u t u r e  
act ions" be included i n  a cumulative ef fects ana lys is  "reqardless o f  what 
aqency o r  person undertakes such o t h e r  ac t ions"  (emphasis added). 

C r i t e r i o n  2 would f u r t h e r  narrow the f i e l d  of p ro jec ts  (e f fec ts )  t o  those 
which are o r  would be subject  t o  an EIS. Aqain, the CEO reau la t ions  are 
c l e a r  i n  de f in ing  cumulative ef fects as inc iud ing  "indi;idual l y  m i n o r - b i t  
c o l l e c t i v e l y  s i g n i f i c a n t  act ions t a k i n g  place over a per iod  o f  t ime."  

C r i t e r i o n  3 would requ i re  t h a t  a p r o j e c t  must be advanced i n  p lann ing  and 
design before i t  i s  included i n  the cumulative e f f e c t s  ana lys is .  This 
appears t o  be a narrow approach. Related discussion can be found fo r  
c r i t e r i o n  5. 

C r i t e r i o n  4 would requ i re  p r o j e c t  impact zones t o  over lap o r  abut. 
Impacts can extend beyond physical  d isturbance boundaries. Of p a r t i c u l a r  
concern i s  the  a p p l i c a t i o n  of t h i s  c r i t e r i o n  t o  migratory species. For 
migratory Species the  cumulative e f fec ts  ana lys is  should inc lude the 
past.  present,  and f u t u r e  a c t i v i t i e s  t h a t  occur throughout t h e i r  
migratory range. This c r i t e r i o n  i s  cont ra ry  t o  the approach taken by MMS 
for  the ana lys is  o f  cumulative effects i n  the recent f ive-year o i l  and 
gas leas ing  schedule. Again the CEO regu la t ions  provide guidance which 
appears t o  no t  have been considered i n  developing t h i s  c r i t e r i o n .  
Spec i f i ca l l y ,  i n d i r e c t  e f fec ts  can be removed i n  time o r  d is tance and 
cumulative effects are no t  defined on the  basis o f  p rox imi ty .  

C r i t e r i o n  5 attempts t o  define "reasonably foreseeable." S i g n i f i c a n t  
CMnnitment need no t  e x i s t  fo r  events and impacts t o  be reasonably 
foreseeable. Zoning and community plans are a good example. I f  an area 
i s  zoned f o r  an i n d u s t r i a l  park. cumulat ive e f fec ts  t o  t r a f f i c .  runoff, 
water q u a l i t y ,  noise. a i r  q u a l i t y .  f o r  example. can be reasonably 
foreseen regardless o f  whether a developer plans t o  break ground w i t h i n  a 
week o r  a monthly o r  a year. 



C r i t e r i o n  6 b a s i c a l l y  appears t o  combine c r i t e r i a  1, 2. and 3. I t  seems 
t o  r e q u i r e  "author izedlpermit ted" p r o j e c t s ,  s i g n i f i c a n t  impacts r e s u l t i n g  
from o ther  ac t ions  ( r e q u i r i n g  and EIS), and t im ing  requirements such t h a t  
the o ther  a c t i o n  i s  c lose i n  t ime t o  the proposed ac t ion .  As discussed 
above. c r i t e r i a  1, 2, and 3  appear t o  be counter t o  the CEQ r e g u l a t i o n s  
and the i n t e n t  of NEPA. 

Ccnnbined E f f e c t s  

We are  concerned about the  p o t e n t i a l  f o r  s y n e r g i s t i c  e f f e c t s  f rom a  
combination o f  e f f e c t  producing a c t i v i t i e s .  The conclusion statements imp ly  
t h a t  the "combined ef fects" f rom a l l  effect-producing a c t i v i t i e s  t o i l  s p i l l s .  
d r i l l i n g  discharges. cons t ruc t ion  a c t i v i t i e s )  w i l l  be no grea ter  ( o r  l e s s )  
than the e f f e c t s  f rom any i n d i v i d u a l  ef fect-producing a c t i v i t y .  We are  
concerned about the p o s s i b i l i t y  t h a t  the  e f f e c t s  from a  v a r i e t y  o f  a c t i v i t i e s  
could i n t e r a c t  t o  cause a  more adverse o r  ser ious e f f e c t  than i s  a n t i c i p a t e d  
from any one a c t i v i t y .  I s  i t  poss ib le  t h a t  several  minor e f f e c t s  from var ious  
a c t i v i t i e s  cou ld  r e s u l t  i n  a  moderate o r  major e f fec ts  t o  a  b i o l o g i c a l  
populat ion? 

He expressed t h i s  concern i n  our comments on the DEIS f o r  lease sa le  97 

4 i n  the  Beaufort  Sea. We have no t  seen the response t o  t h i s  p a r t i c u l a r  comment 
s ince the  lease sa le  97 FEIS i s  no t  y e t  a v a i l a b l e  f o r  review. We be l ieve ,  

8 however, t h a t  t h i s  i s  a  s i g n i f i c a n t  concern. The DEIS f o r  t h i s  lease sa le  
discusses t h i s  concept and we are there fore  tak ing  t h i s  oppor tun i ty  t o  comment 
on t h i s  issue again.  

The DEIS (p. IV-B-73)s ta tes  t h a t  " the  e f f e c t s  o f  several s t i m u l i  could 
be pure ly  a d d i t i v e  o r .  i n  combination. cou ld  have s y n e r g i s t i c  e f fec ts  t h a t  
would lead t o  changes t h a t  are g rea ter  than the sum of changes due t o  the  
i n d i v i d u a l  s t i m u l i  o r  sources." This discussion i s  found i n  the cumulat ive 
e f f e c t s  d iscuss ion  f o r  bowhead whales. We concur w i t h  t h i s  concept and 
support impact ana lys is  based upon i t .  

We suqgese tt-; i n  the FEIS and subsequent lease sa le  EISs MMS analyze 
t h C  ' ~ ~ n u t n e d  e f f e c t "  o f  the numerous e f f e c t  producing a c t i v i t i e s  on each 
b i o l o g i c a l  resource f o r  both the proposed a c t i o n  and a l t e r n a t i v e s  as w e l l  as 
f o r  the cumulat ive case. Some discussion o f  the l i k e l i h o o d  of a  b i o l o g i c a l  
populat ion encounter ing a  combination o f  a c t i v i t i e s  w i t h i n  a  given t ime 
frame(24 hours, week, month. migra t ion  per iod,  open-water feeding per iod.  
mo l t ing  p e r i o d  s tag ing  per iod ,  etc.)  i s  needed t o  support the o v e r a l l  e f f e c t  
conclusion. ~ 6 i s  i s  p a r t i c u l a r l y  important given the s e n s i t i v i t y  of the  
b i o l o g i c a l  resources and the na tura l  stresses which they must surv ive  i n  t h i s  
sa le  area. 

The discussion i n  the a f f e c t e d  environment i s  q u i t e  f rank  about the 
l i m i t e d  research and data for  many of the b i o l o g i c a l  populat ions i n  the 
Chukchi Sea. Of p a r t i c u l a r  concern, however, i s  the l i m i t e d  nature of the 
basel ine informat ion fo r  anadromous f i s h  populat ions.  Anadromous f i s h  are an 
important subsistence resource t o  the numerous na t ive  set t lements along the 
Chukchi Sea Coast. 

The DEIS po in ts  o u t  t h a t  several  studies t h a t  include anadromous f i s h  
were conducted i n  r e l a t i o n  t o  o i l  and gas a c t i v i t y  i n  the Northern Ber ing Sea 
and the Beaufort Sea. The DEIS a l s o  acknowledges t h a t  the Chukchi Sea 
represents a  t r a n s i t i o n  zone between the f i s h  communities of the Beaufort  and 
Ber ing Seas (p. 111-24). Therefore. the ex t rapo la t ion  of the more ex tens ive  
understanding of f i i h  abundance and f i s h  populat ion dynamics from e i t h e r  the 
Ber ing o r  Beaufort Sea t o  the Chukchi Sea may not be v a l i d .  Further the  
l i m i t e d  base l ine  informat ion about Chukchi anadromous f i s h  populat ions may no1 
be representa t ive  of long-term anadromous f i s h  abundance and d i s t r i b u t i o n  
patterns.  The Chukchi Sea synthesis r e p o r t  t h a t  includes anadromous f i s h  d a t i  
through 1983 acknowledges t h i s  problem. The DEIS does no t  present r e s u l t s  o f  
f i s h  studies conducted since 1983 t h a t  could resolve t h i s  concern. 

He suggest t h a t  MMS reconsider t h e i r  impact conclusion f o r  the e f f e c t s  of 
o i l  s p i l l s  on anadramus populat ions.  The DEIS i d e n t i f i e s  moderate e f f e c t s  
f o r  scnne i n d i v i d u a l  species. If the l i m i t e d  f i shery  data base may n o t  be 
t r u l y  representa t ive  of long term abundance and d i s t r i b u t i o n  pa t te rns .  then 
MHS should consider a  more conservative approach. The o v e r a l l  o i l  s p i l l  
e f f e c t  should be no less severe than the moderate ef fects i d e n t i f i e d  f o r  
spec i f i c  populat ions.  

Condi t ional  P r o b a b i l i t i e s  

I t  was d i f f i c u l t  t o  compare the  r e l a t i v e  mer i ts  of each of the 
a l t e r n a t i v e s  when combined p r o b a b i l i t i e s  were used f o r  the discussion of 
impacts f o r  the Proposal and the  Coastal deferral  a l t e r n a t i v e s  and c o n d i t i o n a l  
p r o b a b i l i t i e s  were used f o r  the Eastern and Southern d e f e r r a l  a l t e r n a t i v e s .  

As we have s ta ted  i n  the past.  the use o f  cond i t iona l  p r o b a b i l i t i e s  
provides much useful informat ion.  We would l i k e  t o  reference our comments on 
t h i s  subject  found i n  our January 9, 1986. comments on the  Beaufort Sea 
Sale 97 DEIS. Use of cond i t iona l  p r o b a b i l i t i e s  (annual and seasonal) f o r  
assessing environmental consequences al lows the E I i  reviewer t o :  

- i d e n t i f y  launch p o i n t s  t h a t  represent the grea tes t  r i s k  t o  
vu lnerab le lsens i t i ve  h a b i t a t s  and b i o l o g i c a l  communities; 

- i d e n t i f y  the ta rge ts  (sea, i ce ,  b i o l o g i c a l  resource areas, land 
segments) most l i k e l y  t o  be contacted by s p i l l e d  o i l ;  
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- determine the  season t h a t  these t a r g e t s  a re  most suscep t ib le  t o  o i l  
con tac t ;  

- determine if t h e  seasonal r i s k  of o i l  s p i l l  con tac t  corresponds w i t h  
t h e  seasonal presence of  b i o t a ;  and 

- d i s t i n g u i s h  c l e a r l y  the  d i f ferences i n  o i l  s p i l l  r i s k  between the 
proposed a l t e r n a t i v e  and the  de fe r ra l  a l t e r n a t i v e s .  

Cond i t i ona l  p r o b a b i l i t i e s  i n d i c a t e  the l i k e l i h o o d  of  s p i l l e d  o i l  
c o n t a c t i n g  l a n d  o r  sea t a r g e t s  assuming there  i s  an o i l  s p i l l .  Combined 
p r o b a b i l i t i e s  i n d i c a t e  the  l i k e l i h o o d  of an o i l  s p i l l  o c c u r r i n g  and the  
l i k e l i h o o d  o f  s p i l l e d  o i l  c o n t a c t i n g  land o r  sea t a r g e t s .  However. i f  the 
p r o b a b i l i t y  of  s p i l l  occurrence i s  low, i t  does n o t  l o g i c a l l y  f o l l o w  t h a t  t h e  
e f fec t  of a  s p i l l  w i l l  be n e g l i g i b l e .  Thus. t h e  c o n d i t i o n a l  and combined 
p r o b a b i l i t i e s  bo th  p r o v i d e  impor tan t  in fo rmat ion  t o  the decision-maker, b u t  
c o n d i t i o n a l  p r o b a b i l i t i e s  are needed so t h a t  the p u b l i c  and decision-makers 
can f u l l y  assess the  s ign f i cance  of  p o t e n t i a l  impacts. 

P resen t ing  the  in fo rmat ion  from the o i l  s p i l l  t r a j e c t o r y  a n a l y s ~ s  f o r  
each a l t e r n a t i v e  as w e l l  as the  combined p r o b a b i l i t i e s  a l lows  EIS rev iewers  t o  
make a  reasoned judgment about the need fo r  a d d i t i o n a l  m i t i g a t i n g  measures o r  
p o t e n t i a l  de fe r ra ls  of  launch p o i n t  areas t h a t  pose a  s i g n i f i c a n t  r i s k  t o  

5 c r i t i c a l  h a b i t a t  o r  s e n s i t i v e  b i o t a .  

t 4  
A 

HATER QUALITY 
! 

We noted  several  changes i n  the  water q u a l i t y  e f fec ts  a n a l y s i s  compared 
t o  the  same s e c t i o n  i n  the  lease sa le  97 DEIS and the  p r e l i m i n a r y  d r a f t  water  
q u a l i t y  a f f e c t s  d iscuss ion  f o r  t h i s  lease s a l e  t h a t  we reviewed i n  
November 28, 1986. The changes represen t  improvements i n  t h e  o v e r a l l  
d i scuss ion  and p r e s e n t a t i o n  of  water q u a l i t y  ef fects.  

We would l i k e  t o  p o i n t  o u t  t h a t  Table 111-4 ( a f t e r  p. 111-16) has 
i n c o r r e c t  s a l t w a t e r  c r i t e r i a  values f o r  the  metals presented. The values 
shown on t h i s  t a b l e  were the  c r i t e r i a  pub l i shed  i n  the  Federal  Reg is te r  i n  
November-1980. New c r i t e r i a  values have r e c e n t l y  been developed. MMS should 
r e f e r  t o  Appendix I (p.  1-18> f o r  the  c o r r e c t  c r i t e r i a  except  f o r  z i n c .  Since 
we prepared the t a b l e  on p. 1-16 i n  Appendix I the z inc  c r i t e r i a  have been 
f i n a l i z e d  (52 6213). The acute z i n c  l e v e l  ( I -hour  average concen t ra t ion )  
i s  0.095 ppm ( o r  m g l l )  and the  chron ic  l e v e l  (4-day average concen t ra t ion )  i s  
0.086 ( m g l l ) .  The FEIS should update the  c r i t e r i a  on Table 111-4 and i n d i c a t e  
whether acute o r  ch ron ic  c r i t e r i a  are be ing  used. Table 111-4 a l s o  i n d i c a t e s  
t h a t  the s a l t w a t e r  c r i t e r i a  a r e  f o r  the  d isso lved  phase of the  metals.  EPA's 
c r i t e r i a  values are based on the  t o t a l  recoverab le  methodology f o r  measuring 
metal  concen t ra t ions  r a t h e r  than the  d isso lved  metal  methodology. 
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We agree w i t h  the  conclusions about the l i k e l y  ef fects f rom discharge o f  
muds and c u t t i n g s  d u r i n g  e x p l o r a t i o n .  However, d u r i n g  development/product ion 
the re  w i l l  be th ree  times more mud and four t imes more c u t t i n g s  d ischarged 
over a  longer p e r i o d  of t ime  (severa l  years ) .  We agree t h a t  water column 
e f f e c t s  are l i k e l y  t o  be n e g l i g i b l e .  However, we are r e l u c t a n t  t o  agree t h a t  
the e f f e c t s  from development/product ion d ischarges on bot tom sediment and 
ben th ic  epifauna and infauna would a l s o  be n e g l i g i b l e .  A d d i t i o n a l  a n a l y s i s  i s  
needed t o  f u l l y  support  t h i s  conc lus ion .  Any d i f f e r e n c e s  i n  g r a i n  s i z e  
d i s t r i b u t i o n ,  o r g a n i c  con ten t ,  and chemical con ten t  between n a t u r a l  sediment 
and muds and c u t t i n g s  c o u l d  have s i g n i f i c a n t  ef fects on ben th ic  communities. 
The exact  l o c a t i o n  o f  these discharges r e l a t i v e  t o  impor tan t  feeding areas f o r  
bottom feeders l i k e  g ray  whales and walruses cou ld  have s i g n i f i c a n t  ddverse 
ef fects as a  r e s u l t  o f  t r o p h i c  r e l a t i o n s h i p s .  

EPA- 17 

The water q u a l i t y  d iscuss ion  i n  the DEIS f a i l s  t o  adequately c h a r a c t e r i z e  
the  d ischarge of muds and c u t t i n g s  and t o  e x p l a i n  the na tu re  o f  t h e i r  f a t e  and 
ef fects i n  the r e c e i v i n g  water .  This problem cou ld  be e a s i l y  c o r r e c t e d  by 
i n c l u d i n g  a  reference t o  Appendix I i n  t h i s  d iscussion.  Our appendix focuses 
on these issues as p a r t  o f  ou r  r e g u l a t o r y  r e s p o n s i b i l i t i e s .  

AIR QUALITY 

Table 111-3 p resen ts  measured p o l l u t a n t  l e v e l s  fo r  Prudhoe Bay. We would 
l i k e  t o  p o i n t  o u t  t h a t  the D r i l l  S i t e  9  and Well Pad A  moni tors were n o t  
loca ted  i n  areas of maximum impacts f r o m  e x i s t i n g  sources. A i r  emissions have 
increased s i g n i f i c a n t l y  s ince  the  m o n i t o r i n g  was completed. Ambient a i r  
mon i to r ing  i s  c u r r e n t l y  ongoing a t  Prudhoe Bay and Kuparuk i n  l o c a t i o n s  which 
w i l l  b e t t e r  rep resen t  maximum e x i s t i n g  concen t ra t ions .  However, the  
background l e v e l s  measured a t  Prudhoe Bay i n  1979 and 1980 may be appropr ia te  
background l e v e l s  f o r  Sale 109. 

As i n  the  p rev ious  Lease Sale 97 EIS fo r  Beaufor t  Sea, no a i r  q u a l i t y  
modeling was performed. However, we do n o t  d isagree  w i t h  the  conc lus ion  t h a t  
a i r  q u a l i t y  impacts w i l l  be moderate. Impairment of  v i s i b i l i t y  was n o t  
i d e n t i f i e d  as a  p o t e n t i a l  impact. We b e l i e v e  i t  should be discussed as a  
r e s u l t  of i n c r e a s i n g  concern about t h i s  i ssue  r e l a t i v e  t o  e x i s t i n g  n o r t h  s lope 
sources. 



Response EPA-1 - 

A new subsection entitled "~ffects of Oil Spills and Noise Disturbance in the 
Spring Lead System1' (Sec. IV.B.7.a(3)) has been added to the text to address 
this concern. 

Response EPA-2 

The criteria for identifying projects for cumulative analysis that were 
presented in Section IV.A.2 of the DEIS are not new to EIS's for Arctic sales. 
These criteria were used in both Norton Sound Sale 57 (USDOI, BLM, 1982d) and 
Sale 100 (USDOI, MEIS, 1985~) FEIs's. The criteria presented in the DEIS were 
intended to provide the reader with the range of events typically included in 
a cumulative analysis, thereby providing perspective for the fact that 
"foreseeable future1'--in the context of this EIS--is interpreted quite liber- 
ally. As a reader can note in the Section IV cumulative analyses, assessments 
are not limited only to those projects that fall within the existing-project 
category. However, to avoid any misunderstanding, the criteria and the 
perspective they provided have been removed from the EIS. 

Response EPA-3 

The approach to analysis in the EIS is to use a systematic method of examining 
effects on a species or species group from each effect-producing activity (oil 

N spills, noise/disturhance, drilling discharges, etc.) and then examine effects 
VI from these activities in the aggregate. With this method, the conclusion for 

any species or species group can be no lower than the highest rating from any 
of the effects produced by any individual effect-producing activity. The 
variety of effect-producing activities are further considered in the oil- 
spill-risk and the cumulative-case analyses for each resource. Most effect- 
producing activities are short-term, localized, and usually not additive; 
therefore, they are not "synergistic." Also, the probability of any two 
effects occurring at the same time and at the same place and to the same 
individuals in the population is extremely remote. "~yner~istic" as well as 
"antagonistic" effects have been documented with some heavy metals and the 
combination of heavy metals and organic chemicals using lower-trophic-level 
organisms in controlled laboratory experiments. Quantitative potential 
synergistic effects with upper-trophic-level organisms in which two activities 
have a greater than additive effect have not been documented. Without more 
specific direction from the commenter, the present EIS nrethodology in 
determining effects should be more than adequate. 

Response EPA-4 

Seasonal conditional probabilities arc discussed in Sections IV.A.l.c, 
IV.A.P.b, IV.A.2.c, IV.B, IV.E, IV.F, and 1V.G and are displayed in Appendix 
A, Tables A-9 through A-14. The conditional probability is not a "risk" to a 
resource. Risk invol~es estimating the likelihood of spills occurring, of 
such spills contactirrg the habitat of that resource, and of what damage occurs 
to the resource if the habitat is contacted. The overall likelihood of spills 
occurring somewhere in the sale area and contacting resource targets is given 
by the combined probabilities. Because the combined probabilities--not the 

conditional probabilities--provide an overall estimate of likelihood of 
resource contact with oil, the combined probabilities are emphasized in the 
EIS. 

Response EPA-5 

In response to the EPA's and other commenters' concerns, a new section 
addressing the spring migration corridor of the bowhead whales has been added 
to the EIS (see Sec. IV.B.7.a(3)). 

Response EPA-6 

See Response EPA-1. 

Response EPA-7 

See Response EPA-1 

Response EPA-8 

See Response EPA-I . 

Response EPA-9 

See Response EPA-1. 

Response EPA-10 

The analyses in the Sale 87 and 97 EIS'S and in this EIS have used recent 
scientific data on behavioral responses of bowhead whales to drilling 
activities and noise. The MMS believes that information currently available 
is adequate for a basic understanding of the effects of oil and gas activities 
on bowhead whales. However, additional studies regarding noise effects on 
bowhead whales are planned and in progress. Also, much is being learned from 
industry monitoring studies in the vicinity of drilling activities. 

Response EPA-11 

A new section (Sec. IV.B.7.a(3)) has been added to the text to address this 
concern. Within this section we have analyzed the effects of noise and 
disturbance on the bowhead whale spring migration using the best available 
scientific information. The MMS is currently planning a study that will 
better address the concern about the effect of production activities on 
migrating bowheads in or near the spring lead system. It is anticipated that 
this study would be completed prior to the time that any development would be 
proposed in the area of the spring lead system. Furthermore, the MMS is fully 
aware of the concern by the NMFS, the EPA, the NSB, and others for the safety 
of bowhead whales migrating through the spring lead system. The MMS intends 
to execute its responsibil~ty under the Endangered Species and Marine Mammal 
Protection Acts, as amended, and will take no action that would be likely to 
jeopardize the bowhead whale population. 

The NMFS Biological Opinion concluded that the leasing and exploration phases 
of Sale 109 are not likely to jeopardize the continued existence of any 



endangered or threatened marine cetaceans, including the bowhead and gray 
whales. In addition to the Biological Opinion on leasing and exploration, 
the NMFS also provided its views on the Sale 109 development and production 
phase: "Based on currently available information and technology and the 
absence of effective mitigating measures, we believe that development and 
production activities in the spring lead systems used by bowhead whales for 
their migration would be likely to jeopardize the population." The NMFS 
provided the following two reasonable and prudent alternatives that the MMS 
could adopt to avoid the likelihood of jeopardy from oil spills and noise: 
". . .either (1) the lease blocks within 25 miles of the nearshore lead system 
should be deferred from the lease sale, which would be met by adopting the 
Coastal Deferral Alternative VI (NMS, 1987), or; (2) if leasing and 
exploration activities occur in those areas, development and production 
activities should not be approved in these blocks unless and until further 
consultation results in a no jeopardy conclusion, or a reasonable and prudent 
alternative is developed and adopted that would avoid the likelihood of 
jeopardy. " 

Response EPA-12 

See Response EPA-2. 

Response EPA-13 

5 
t 4  See Response EPA-3 
0\ 

Response EPA-14 

Some of these issues are addressed in Response NOAA-6. We are unaware of 
studies conducted since 1983, although an MMS study will be conducted soon in 
the Cbukchi Sea region. Further analysis of potential effects on anadromous 
fishes has been added to the text in Section IV.B.4. The overall effect of 
the proposal is not less than the most likely effect on any particular fish 
species; the text has been clarified in this regard. 

Response EPA-15 

The rationale behind the use of combined and conditional probabilities in the 
analyses of deferral alternatives is discussed in Section 1V.A.l.c. The merit 
of a deferral alternative in reducing spill risk is not easy to demonstrate 
when tbat alternative does not significantly reduce the likelihood of oil 
spills occurring and contacting resources, which is the case in Alternatives 
IV, V, and VI. The merits of such an alternative may be predicated on 
nonspill-related concerns, such as noise and use conflicts. The relative 
merits--including those related to oil spills--of' the deferral alternatives 
and the proposal are compared by the EIS analysts tor individual resources. 
The conclusions of these comparisons are summarized in Table S-I. 

o The ccnditional probability is not a "risk" to a resource. Risk 
involves estimating the likelihood of spills occurring, of such spills 
contacting the habitat of that resource, and of what damage occurs to the 
resource if the habitat is contacted. 

o Conditional probabilities cannot be used to estimate which targets 
are most likely to be contacted by spilled oil. Only combined probabilities 
provide this information. The highest conditional probabilities, greater than 
99 percent, indicate only that the hypothetical spill point in question is 
within the target area. That is, the probability of a spill contacting the 
target area is high because the spill is assumed to have occurred within the 
target area. The EIS reviewer should place little emphasis on this obvious 
conclusion. 

o The requested information is provided by seasonal combined proba- 
bilities--not seasonal conditional probabilities. Seasonal conditional 
probabilities cannot determine the season during which targets are most likely 
to be contacted by oil in the Chukchi Sea. About 62 percent of oil production 
and, therefore, spill risk would occur during the 7.5 months of oceanographic 
winter. Any valid estimate of whether spills are more likely to contact a 
resource in summer than in winter would have to take into account that fewer 
spills would be expected during the short summer than during the long winter. 
Combined probabilities--but not conditional probabilities--take this factor 
into account and are, therefore, used for this purpose in the EIS. 

o Seasonal conditional probabilities should not be compared to seasonal 
presence of resources because that comparison is already incorporated in the 
statistics. If a biological resource is vulnerable to oil spills only on a 
seasonal basis, the Sale 109 OSRA models only spill contacts with the habitat 
for that resource during that season. If a resource is vulnerable during only 
part of a season, spill contacts with the resource target are counted only for 
that portion of the season. All such restricted-vulnerability targets are 
noted in footnotes to the OSRA tables in Appendix A. For example, the note to 
Table A-21 states that during winter, Whale Migration Corridor B is a target 
only between April 1 and June 15, e.g., when whales could be migrating through 
the area. 

o Both combined and conditional probabilities are used to evaluate the 
relative merits of deferral alternatives. Combined probabilities are used to 
estimate the likelihood of contact with spills, and conditional probabilities 
are used to verify the point of origin of such spills. For the purpose of 
analyzing effects, this EIS assumes that spills occur (Table 11-1). The 
effects of oil-spill contacts are considered in the EIS, regardless of their 
probabilities. However, the bottomline effect level for a resource in the EIS 
assumes oil-spill contact only if such contact is likely to occur. 

Complete OSRA's for Alternatives I and VI and the cunmlative case are pre- 
sented in the EIS and tabulated in Appendix A. The OSRA's for Alternatives IV 
and V are identical to the analysis for the proposal (Alternative I) (because 
of the absence of resource in the deferral areas) and are not separately tabu- 
lated to avoid duplication. Conditional probabilities are included in the EIS 
for all hypothetical launch points used in the trajectory analysis covering 
deferral alternatives (see also Response EPA-4). 

Response EPA-16 

Table 111-4 in Section III.B.6 has been amended to address this concern. The 
USEPA (1986) does not designate whether standards are "chronic" or "acute" nor 



does USEPA always list two standards. Where two standards exist, Table 111-4 
reports the more stringent standard. 

Response EPA-17 

Table IV-14 in Section 1V.B.Z.b compares chemical concentrations in drilling 
muds to those in sediments of the Chukchi Sea Planning Area. For heavy metals 
of concern, only the mercury and zinc contents of mud have the potential to be 
as much as a hundredfold higher than the background content of the sediment. 

The muds and cuttings from development and production platforms would be 
rapidly and extensively dispersed in the shallow (generally less than 100 
meters) Chukchi Sea basin due to storms and ice scour, even though the amount 
of muds and cuttings would be considerably greater than the amount discharged 
during exploration. Thus, grain sizes of the bottom sediments in the proposed 
Chukchi Sea Sale 109 area are not expected to be significantly changed. 
Several hundred thousand cubic meters of muds and cuttings would be discharged 
into several thousand square kilometers of natural bottom sediments. The 
chemical contaminates in muds and cuttings, such as barium and cadmium, are 
present as natural elements at some level in the Chukchi Sea marine environ- 
ment. The addition of more cadmium from muds and cuttings, for example, into 
the Chukchi Sea is not expected to exceed the cadmium-tolerance level now 
present in walruses, since these animals would be feeding on clams over a 

c large part of their range from year to year and thus would not be likely to 
ingest clams with high levels of cadmium every year or every season. 

As noted in the EIS section on lower-trophic-level organisms, NEGLIGIBLE 

I 
effects are not predicted for phytoplankton, zooplankton, or benthic 
communities (see analysis in Sec. IV.B.3.c). 

Response EPA-18 

Appendix I and its findings are already referenced in Section IV.B.2.b 

Response EPA-19 

Section III.A.5 includes a discussion of the location of Well Pad A and Drill 
Site 9 relative to the predominant winds and their influence on measured 
concentrations of pollutants at Prudhoe Bay. The data from more recent 
air-quality monitoring at the Prudhoe BayJKuparukfLisburne complex are 
proprietary and have not been released to the PlMS by the USEPA or industry. 

Response EPA-20 

This concern is addressed in Response NPS-20 



MARINE MAMMAL COMMISSION 

5 May 1987 

Mr. Alan D. Powers 
Regional Director 
Minerals Management Service, Alaska Region 
U.S. Department of the Interior 
949 East 36th Avenue 
Anchorage, Alaska 99508-4302 

Dear Mr. Powers: 

The Marine Mammal Commission, in consultation with its 
Committee of Scientific Advisors on Marine Mammals, has reviewed 
the "Chukchi Sea Sale 109 Draft Environmental Impact Statement" 
and offers the following comments and recommendations concerning 
possible impacts on marine mammals and their habitat in and near 
the proposed sale area. 

GENERAL COMMENTS 

The Draft Environmental Impact Statement (DEIS) provides an 
assessment of possible impacts from a proposed action to lease up 
to 5,448 blocks (approximately 29.5 million acres) of submerged 
OCS lands in the Chukchi Sea off northwest Alaska for the purpose 
of oil and gas exploration and development. It also assesses the 
possible effects of six alternative actions and provides 
information on 10 species of marine mammals including four 
endangered whales (i.e., bowhead, gray, fin, and humpback whales). 
It concludes that possible effects on all species of non- 
endangered marine mammals and endangered bowhead and gray whales 
are likely to be minor under each of the leasing alternatives, and 
that possible impacts on endangered fin and humpback whales are 
likely to be negligible under each leasing alternative. 
Consultations with the National Marine Fisheries Service, as 
required by section 7 of the Endangered Species Act, on the 
effects of the proposed action 
on 25 March 1986, however, the 
not available at the time that 
of these consultations should be included in the final document 
and the text of the FEIS should be modified as necessary to 
incorporate the recommendations contained therein. 

The DEIS provides a concise and useful review of relevant 
information on the abundance, distribution, trophic relationships, 
and subsistence take of both non-endangered marine mammals and 

endangered bowhead whales. It also provides a reasonably thorough 
review of the types and possible effects of oil spills and 
activities expected to occur as a result of the DrODOSed and 
alternative actions. It does not, however, provide-clear 
descriptions of the uncertainties concernina factors. such as the , --- -- ---- 
expected number, timing, and location of oii spills, the location 
and extent of development activities, and the potential effects of 
oil spills, disturbance, etc. on marine mammals and other living 
marine resources. Also, as noted below, some of the conclusions 
concerning possible adverse effects on marine mammals appear to be 
speculative and based upon unstated assumptions rather than 
derived from critical evaluations of the existing data base. 

With respect to polar bears, beluga whales, and bowhead 
whales, the Commission believes that the conclusions in the DEIS 
regarding projected impact levels resulting from Alternative IV 
(the eastern deferral alternative) and Alternative VI, (the 
coastal deferral alternative) should be modified to indicate that 
expected impacts associated with these alternatives likely would 
be less than those from the Proposed Action. The coastal habitat 
shoreward of the southeastern boundary of these leasing 
alternatives includes habitat of particular importance to polar 
bears, beluga whales, spotted seals, an& bowhead whales and we 
believe that an absence of exploration and development activity in 
these deferral areas would significantly reduce potential impacts 
to each of these species. 

With respect to potential impacts on both endangered and non- 
endangered marine mammals, the DEIS should be modified to: a) 
emphasize the importance of post-sale monitoring efforts that 
would be undertaken as part of the Alaska Environmental Studies 
Program; b) consider the possibility that oil spills and/or 
disturbance associated with the Ptoposed Action will cause 
foraging marine mammals to move to adjacent and already occupied 
areas increasing animal densities in those areas to levels which 
will damage or deplete food supplies; c) consider the cumulative 
impacts of oil spills and/or disturbance on affected marine mammal 
populations throughout their respective ranges, rather than just 
within and immediately adjacent to the proposed sale area; and d) 
consider the possible cumulative effects of subsistence harvesting 
and other activities, as well as oil and gas exploration and 
development, on non-endangered and endangered marine mammals. In- 
addition, recent information suggests that algal communities 
associated with ice edge environments may represent particularly 
productive and important components of Arctic (as well as 
Antarctic) marine ecosystems. The DEIS should be expanded to 
consider that information and the potential effects of oil spills 
on those communities and the food chain which they support. 

The DEIS identifies a number of potential mitigating measures 
including stipulations for an orientation program and for 
srotection of biological resources, and notices of "information to 
lessees" on bird and marine mammal protection, areas of special 
biological sensitivity, protection of endangered whales, 



endangered whales, the Chukchi Sea Biological Task Force, and 
subsistence whaling and other subsistence activities. These 
measures would help reduce potential impacts on marine mammals and 
other marine species and we recommend that they be included as 
part of the Proposed and Alternative Actions which involve 
leasing. 

SPECIFIC COMMENTS 

Pages 1-1 to 1-5, Leasing Process: This section identifies major 
steps and information sources for planning and managing offshore 
areas to be leased for oil and gas development. The introductory 
paragraph notes that the Alaska OCS Region Environmental Studies 
Program provides relevant information to help determine potential 
effects of oil and gas activities on the environment and that it 
is a vital part of the leasing process. The Commission strongly 
supports the Service's view regarding the importance of this 
Program in the leasing and lease management processes. 

For additional information on the Program, the reader is 
referred to Appendix D of the DEIS. Among other things, the 
Appendix notes that, '[als a number of sales were held and 
exploration activities began, the need for post-sale studies to 
monitor the possible effects of oil and gas activities on the 
environment and resources of these areas was recognized [and] ... 
[tlhis has been the most recent change in the focus of the Alaska 
ESP.' The Commission also shares the Service's view that the 
change in Program orientation to better reflect post-sale 
monitoring efforts is both timely and necessary. To better 
reflect this point in the body of the DEIS, we suggest that 
something like the words "...predict, detect, monitor, and 
otherwise..." be inserted between the words "...to help ..." and 
n...determine the potential effects of..." in the fourth sentence 
of the paragraph beginning on the bottom of page 1-1. 

Page 1-15 to 1-16, Section I-D-3-h: This section of the DEIS 1 
provides a series of subparagraphs that describe the rationale I 

and the impact of that event should it occur. That is, while 
there may be a very small risk of an oil spill occurring, it does 
not necessarily follow that the impact of a spill would be small. I 

supporting the Service's conclusion that impacts on endangered 
whales are likely to be minor. The first sentence of the third 
subparagraph states that the "[rlisk of a major spill (1,000 
barrels or greater from blowouts or fuel spills) from an 
exploratory well is low (0.5%/well)." It is not clear why this 
sentence refers only to exploratory, and not to development wells. 
It seems to us that all phases of development should be 
considered. In addition, the subparagraph should note that, while 
the risk per well might be low, the actual impact could be greater 
if a large number of wells are drilled. For example, if 200 wells 
are expected to be drilled, and the risk per well is 0.52, the 
cumulative risk would be 100% or virtual certainty that a major 
oil spill is likely to occur. In this same regard, it is 
important to differentiate between the risk of an event occurring 

The fifth subparagraph also refers to exploration activities 1 
and it is not clear why development and production activities as MMC-8 
well as exploration activities are not considered. 1 

MMC- 7 

The sixth subparagraph notes that n[p]reliminary results for 
spring oil-spill/bowhead whale-interaction simulations at two 
locations along the bowhead-migration corridors in the Chukchi Sea 
Sale 109 area indicated that in one case about 0.6 percent of the 
bowhead population and in the other case about 1.5 percent were 
contacted by spilled oil within a 10-day period following a 
computer simulated 10,000-barrel spill." Given an estimate of 

1 
4,417 whales in the western Arctic bowhead whale stock, this would 
mean that 27-62 whales could be contacted by oil. This is about 
the same to twice the number of whales taken annually by Alaska ~ ~ c - 9  
Natives for subsistence purposes and, if contact with oil results 
in decreased survival or productivity, the impacts could be 
substantial. In this same context, it is not clear why: (1) the 
simulation was based upon a 10,000-barrel spill rather than a 
100,000-barrel spill as in the worst-case analysis beginning on 
Page IV-1-1; and (2) why the worst-case analysis considered what 
would happen if an oil spill occurred during the fall (September- 
November), rather than during the spring migration through or near 
the Sale 109 area. - 

Page 11-14, Mitigating Measures that are Part of the Proposed 
Action and Alternatives: This paragraph briefly lists examples of 
laws. reaulations. orders. and nrovisions that are considered Dart 
of the p;oposed and ~lteri~ativa~ctions. Because of the 
importance of verifying the accuracy of predicted impact levels 
and detecting any significant unforeseen effects associated with 
leasing alternatives, it would be useful to expand this paragraph 
to reference the monitoring efforts that would be conducted 
through the Alaska Environmental Studies Program as among the 
various requirements of the OCS Lands Act. 

Pages 11-17 to 11-16, Stipulation No. 3, Protection of Biological 
Resources: This potential stipulation would advise lessees that 
they may be required to: conduct biological surveys, relocate the 
site of operations, demonstrate on the basis of site-specific 
surveys that their activities will not adversely affect biological 
resources, limit operations to certain periods of time, or 
otherwise modify their operations to protect biological resources. 
This stipulation offers important safeguards for protecting 
biological resources and the Commission recommends that it be 
included as part of each leasing alternative, including the 
Proposed Action. 

With respect to this stipulation, we note that certain 
qighly migratory species, such as bowhead whales, beluga whales, 
spotted seals, and polar bears, may be affected by activities of MMC-l l  1 



lessees. Thus, it may be desirable or necessary to request that 
lessees conduct or provide cooperative support for studies that 
may extend beyond the immediate boundaries of their respective 
lease tracts. Therefore, the Commission recommends that something 
like the words "or provide partial support forn be inserted 
between the words "to conductn and "biological surveysn in the 
first sentence of the stipulation. Similarly, the word "site- 
specificn in point number 2 of the first sentence of the second 
paragraph of the stipulation should be changed to something like 
"biological." 

Pases 11-19 to 11-26, Potential Information to Lessees: This 
section identifies potential measures to advise lessees of 
information on ninerals Kanagement Service policies and practices, 
information regarding special concerns, and existing legal 
requirements. These types of information offer essential forms of 
guidance to lessees and, subject to the following comments and 
recommendations, we recommend that they be included as a part of 
each leasing alternative, including the Proposed Action. 

With respect to these notices, we note that it may become 
necessary or desirable to modify information in these Notices 
the course of the field development and production to reflect new 
findings, such as those that might result from post-sale 
monitoring studies conducted as part of the Alaska OCS Region 
Environmental Studies Program. Therefore, we also recommend 
the Service advise lessees that these 'ITL'sN may be revised and 
updated as new information warrants, and that new ITL1s may be 
issued to advise lessees on information topics not addressed in 
its initial list of applicable notices. 

Paqes 11-20 to 11-21, ITL No. 1 -- Information on Bird and Marine 
Mammal Resources: This notice advises lessees of legal provisions 
regarding the need to avoid *takingn marine mammals and endancrered 
species and advises aircraft and vessel operators to maintain- 
certain distances from known or observed wildlife to avoid 
disturbance. It would be useful to expand the notice to advise 
vessel and aircraft operators that they should not divert their 
craft off course for the purpose of observing wildlife. In 
addition, the analysis of effectiveness for this "ITLn notes that 
several species or groups of species (e.g., bowhead whales, gray 
whales, walruses, and certain seals) are of particular concern 
relative to this potential stipulation. Polar bears should be 
added to this list. 

MMC- 

Paqes 11-22 to 11-23, ITL No. 3 -- Information on Protection of 
Endangered Whales: This potential stipulation advises lessees 
that the Service's lease manaqer intends to limit or SusDend oil 
and gas drilling activity when endangered whales are cloke enough 
to be jeopardized by potential oil spills and/or associated noise 
disturbance, and that the lessee may be required to conduct 
suitable monitoring programs concurrent with exploratory 
operations to determine if whales are in the vicinity of their 
activities. The Commission supports this stipulation and 
recommends that it be included as part of each leasing 
alternative, including the Proposed Action. 

Pa es 11-23 to 11-24 ITL No. 4 -- Information on Endan ered 1 
Wh:les: This stipulLtion is similar to ITL No. 3 and iz advises i 
1- that the Service's lease manager intends to limit or I 

suspend certain noise producing activities, including geophysical- 1 
seismic surveys, when endangered whales are close enough to be 
jeopardized by potential noise related disturbance. It differs 
from ITL No. 3 in that it does not reference possible requirements 
that lessees conduct suitable monitoring programs concurrent with 
these activities. The reason for this is not self-evident and it 
seems to us that there would be merit in combining this ITL with MMC-15 
ITL No. 3 to advise lessees that they may be required to conduct 
suitable monitoring programs in association with noise producing 
activities such as geophysical-seismic surveys as well as oil and 
gas drilling activities. Alternatively, the reason for omitting 
reference to possible monitoring requirements for noise producing 
activities, including geophysical-seismic surveys, should be 
explained. 

Pages 11-25 to 11-26, ITL No. 7 -- Information on Subsistence - 
Whalinq and Other Subsistence Activities: This notice advises 
lessees of the importance of subsistence huntina and notes that - - - - - - - - - -- - - - 
waters within 20 miles of the coast are used~&ensively by Alaska 
Eskimos during the period from April to June. To provide the 
lessees with a better basis for avoidina effects on subsistence - - - - -. . - - 
hunting by Alaska Natives, it would be Gseful to expand the notice 
to identify the preferred hunting areas and seasons during which 1 
polar bears, beluga whales, seals, and other species are taken 
subsistence purposes within the leasing area. 

Unnumbered Pages Following Page 11-27, Table 11-14: This table 
presents a summary and comparison of effects of the proposed and 
alternative actions. Some of the conclusions set forth in this 
table and elsewhere in the DEIS are based on a number of unstated 
and, perhaps, unjustified assumptions. For example, in the 
section entitled "Pinnipeds, Polar Bears, and Beluga Whales' it is 
stated that ". . .losses of walruses, seals, polar bears, and heluga MMC- 
whales would be replaced within one generation, representing MINOR 
effects." This conclusion assumes that the potentially affected 
populations of these species are currently increasing or are at or 
near carrying capacity levels. If their populations are declining 
or stabilized below carrying capacity due to harvest or other non- 



natural mortality, the additional mortality could cause or 
contribute to the decline such that losses would not be replaced 
unless and until hunting or other sources of mortality were 
eliminated or reduced. 1 

Similarly, a statement is made that "[tlhe seven oil spills 
may have some local long-term effects on benthic prey ~f walruses 
and bearded seals; however, the amount of benthic habitat 
affected is likely to be very small in comparison to the 
benthic resources available in the Chukchi Sea." This statement 
assumes that there would be suitable, unoccupied habitat 
areas that could be affected by the oil spills and/or that 
movement of walruses and bearded seals from affected areas to 
areas already occupied will not result in walrus or bearded seal 
densities greater than the available food supplies can support. 

Additional examples are the statements that "...because the 
walrus herds are widely distributed along the ice front, only a 
small proportion of the calf population is likely to be disturbed 
or injured (as a result of disturbance-induced stampedes)" and 
that *...vessel traffic from the proposal is not likely to block 
or significantly delay marine mammal migrations.* The first of 
these two statements assumes that the location of walrus nursery 
herds and the ice that they are on would be stationary with 
respect to air traffic patterns and that a significant number of 
animals would not drift or move through areas that would be 
affected by noise or disturbance from associated activities. The 
second statement assumes that there always would be alternatives 
to the migratory corridors being blocked and that delays in 
migration would have no subsequent effects on survival or 

MMC- 19 

reproduction. The latter assumption also applies to the ! 
conclusions that effects on endanaered bowhead and arav whales are I 
%xpected to be short-tern and temporary in nature coneisting of 
movements away from the sound source...* 

Pages 111-17 to 111-18, Epontic Community: This section provides 
information on the community of plants, animals and fish 1 associated with the undersurface of sea ice. As we understand it, . 
recent studies of ice edge environments in both the Antarctic and 
Arctic suggest that these areas may be highly productive marine 1 
habitats whose associated food chains may be of great importance 
to many marine species, including marine mammals. For example, 
receding pack ice and associated MMC-20 
in the timing and development of 
the ice edge. As possible, this section of the DEIS should be 
expanded to consider recent information on the potential 
importance of ice edge communities to the regional marine 
ecosystem. Subsequent sections of the DEIS should consider the 
effect of oil spills on the associated food chains. 

Pages 111-29 to 111-34, Pinnipeds, Polar Bears and Beluga Whales: 
This section provides a useful and succinct distillation of 
relevant information on the abundance, distribution, trophic 
relationships, and subsistence take of species of seals, walrus, 

polar bears, and beluga whales in and adjacent to the leasing 
area. The presentation appears to be based on a thorough review 
of the available literature and the description of what is known 
about these species is presented clearly and in an appropriate 
level of detail. As discussed below, to provide a better basis 
for assessing the reliability of the information presented, it 
would be useful to expand this, and perhaps other sections of the MMC-2 
DEIs, to better reflect uncertainties in available information. I 
Page 111-32, Pacific Walrus: The first paragraph of the section 7 
notes that the Pacific walrus population numbers about 250,000 1 

animals and that about 150.000 animals summer in the Chukchi Sea. I - --- 
It should be noted that pacific walrus may be composed of two or 
more discrete stocks. The animals which summer in and adjacent to 
the proposed sale area may be part of an eastern stock which ! 
winters in the southeastern Bering Sea. A separate western stock 
of Pacific walrus also may exist which summers off the chukotsk IMMC-22 
Peninsula and winters in the northwest Bering Sea and Anadyr Gulf. 
The degree to which these two groups mix or remain discrete is 
presently unknown. In addition, it should be noted that the 
referenced population estimates are from the early 1980's and 
that, if the population presently is declining as indicated in 
last sentence on page 111-32, the actual population may be 
substantially smaller than indicated by the referenced estimates. 

Pages 111-33 to 111-34, Polar Bears: The first paragraph of this 
section indicates that there are two possible distinct populations 
in Alaska (i.e., in the Chukchi Sea and the Beaufort Sea). It 1 

Pa e 111-34 Belu a Whales: The first paragraph of the section 
nzes that &e N&h American population of beluga whales is I 

would be useful to note that, while the two populations are 
thought to be more or less discrete, information currently is 
insufficient to determine the degree to which animals in the 
Beaufort and Chukchi Seas constitute discrete stocks. The second 
and third paragraphs of the section note that thgre is substantial 
annual variation in the seasonal distribution and local abundance 
of polar bears in the Alaska Beaufort and Chukchi Sea coasts, and 
that drifting pack ice off the coast of the Chukchi Sea probably 
supports greater numbers of polar bears than shorefast or polar 
pack ice. It should be noted that the effects of ice drift 
patterns, topography, and lead development on polar bear movements 
and distribution are not clearly understood and, thus, a detailed 

estimated to be at least 30,000 animals and that an estimated MMC-24 2,500 - 3,000 animals frequent bays and estuaries of Kotzebue I 

MMC-23 

Sound and the Alaska chukchi Sea coast during the summer months. 

assessment of habitat use patterns is not possible at this time. 1 The fifth paragraph of the section provides information on denning I 
locations and seasons. It would be useful to note that the 
significance of pack-ice denning relative to mainland denning has 
not yet been determined and that further research is needed to 
determine precisely which areas are most critical for successful 
denning . 



As we understand it, the degree of intermixing and interbreeding 
among whales that summer in different regions, including the 

Kasegaluk Lagoon may represent a discrete population of animals. 

in the Sale area, something like the following should be inserted 

conducted along the Chukchi coast of Alaska,..." 

Unnumbered Page Followinq Page 111-48, Table 111-18: This Table 
provides information on annual subsistence harvests of marine 1 
mammals. It notes that harvest data for polar bears between the 
years 1962 and 1971 are not available. As we understand it, data 
on polar bear harvests during these years are available from the 
Alaska Department of Fish and Game and should be included on this 
Table. This comment also applies to Table 1x1-19. 

Page IV-A-2, Second Paragraph: This paragraph 
used for identifying projects to be considered 
effects assessment. Criteria (4) requires that '...the geographic 
area of the influence of the proposed actions is contiguous to or 
overlaps with the region that is the subject of environmental 
assessment in this proposal." Certain projects that are not 
necessarily contiguous to or overlapping the region considered in 
this proposal may affect highly migratory species, such as 
endangered whales and other marine mammals, found within the 
proposed sale area only seasonally. We believe that such projects MMC 
should be considered in the assessment of cumulative impacts, and, 
to reflect this point, this criteria should be rewritten to read 
something like the following: 

"(4) the environmental effect of the proposed action may 
affect the environment, including seasonally occurring 
living resources, within the region that is the subject of 
environmental assessment in this proposal: ..." - 

Page IV-A-2, Third Paraqraph: This paragraph refers the reader to 
Appendix G of the DEIS for a description of existing and planned 
projects considered with respect to assessing cumulative impacts. 
Project 17 in Appendix G identifies oil and gas development in the 
Canadian Beaufort Sea. Citing a 1982 reference, it notes that 1 
transport of Canadian hydrocarbons west is not &nently being 
considered. The second paraqraph on paue IV-A-3 notes that 1 
westward tankering of canadian crude bii is not higher than third MMC-27 
in preference. 

As we understand it, Canadian interests are still actively 
considering a year round tanker corridor through the Beaufort, 
Chukchi, and Bering seas which would be kept open throughout the 
winter by icebreakers and which would include lightering 
operations beyond the U.S. territorial limit off Barrow. If this 

understanding is correct, Appendix G and this section, including 
Table IV-1, should be updated to identify and, as appropriate, 
consider the operation and effect of a large scale tankering 
operation. 

- 
Pages IV-A-17 to IV-A-20, Toxicity of Oil in the Marine 
Environment: This section discusses factors related to the 
toxicity of oil in the marine environment and notes, among other 
things, that n...low-molecular-weiaht comuonents [of spilled oil] - - ~  

are more toxic but are rapidly 10s; through evaporation and 
solution during the first days of a spill." It does not, but 
should, indicate how evaporation or other factors would be IMMCm2* 
affected if the oil is Gtraped in or under ice. i 
Paqe 33-8-49 to IV-B-50, Carryover Paragraph: This paragraph 
notes, among Other things, that some polar bears and newly born 
seal PUPS are likely to suffer direct mortalitv from oiling 1 
through-loss of thebo-insulation and resulting hypothermia. The 
paragraph should be expanded to note 
polar bear cubs, and/or nursing seals 
in ingestion of oil and disruption of 
death of dependent pups or cubs. 

Page IV-B-50, First Complete Paragraph: It is true that the 
referenced studies by Geraci and St. Aubin provide a basis for 
making judgements concerning the possible effects of oil contact 
on beluga whales. However, there is no justification for 

1 
MMC-30 

concluding that the study results are directly applicable and, 
therefore, "...providing sufficient insight.' Therefore, the word 
"sufficient" in the third line of this paragraph should be 
deleted. 

Pages IV-B-51, First Paraqraph: Among other things, this 
paragraph states that ringed, spotted and bearded seals, walruses, 
and beluga whales are capable of movina from an area of local prey -- - 
depletion to other locations of prey abundance; that breeding 
ringed seals may be an exception because they remain in local 
areas during the pupping season; and that reduction of food 
organisms (Arctic cod and epibenthic crustaceans) would persist 
for no more than one season due to rapid recruitment of these food 
organisms and "represents a MNOR effect." Although ringed, 
spotted, and bearded seals, walruses, and beluga whales obviously 
are capable of moving from an area of local prey depletion to 
other locations of prey abundance, it does not necessarily follow 
that: there will be areas of prey abundance near areas where prey 
is depleted: the animals will in fact move; the displaced animals 
will be able to find these alternative feeding areas: the 
alternative areas will not already be occupied: and, if they are 
already occupied, the increase in predator density will not result 
in depletion of food supplies and ultimately affect greater 
numbers of animals than vould have been affected in the spill site 
itself. 



Paqe IV-B-52, First Complete Paragraph: This paragraph should be 
expanded to indicate the size of the area that could be affected 
by a 100,000 barrel spill and the densities (and thus number) of 
ringed, spotted, and bearded seals that might occur in such areas. 
Also, the last sentence of the paragraph should be expanded to 
indicate some of the assumptions upon which it concludes that 
"[l]ost seals would be replaced within one generation or less, 
representing MINOR effects." That is, something like the 
following should be added to the end of the sentence: 

MMC-32 

"...provided the populations are stable or increasing at 
the time of the spill and the spill does not result in any 
signiricant degradation or destruction of food supplies or 
other essential habitat components." I 

Page IV-8-52, Second Complete Paragraph: This paragraph should 
expanded to indicate the number of polar bears denning on Wrangle 
Island that likely would pass through the lease sale area after 
they leave the Island. 

Page IV-B-53, First Complete Sentence: This sentence should be 
expanded to indicate some of the assumptions upon which it is 
concluded that no more than 10-30 polar bears are likely to 
encounter oil spills and that bears that are killed will be 
replaced within one generation or less. That is, something like 
the following should be added to the end of the sentence: MMC-34 

"...assuming that polar bears will avoid and not be 
attracted to oil slicks and that the affected polar bear 
population is not declining or stabilized due to Native 
subsistence hur.ting or other possible forms of non-natural 
mortality. " 

Page IV-8-53, First Complete Paragraph: The last sentence in this 
paragraph states that "[tlhe death of some highly stressed 1 

Paqes IV-B-53 to IV-B-54, Carryover Paragraph: This paragraph 
contains a number of statements that are not supported by the data 
or references to suu~ortinu data. As examples, it is not - - - .  
self-evident why: 

- the effects of oil spills on the number OK availability 
of Arctic cod and epibenthic crustaceans would be short- 
term (one season or less), with rapid recruitment from 
adjacent areas after the spill has dispersed; i 

- oil spill reduction of pelagic food sources of spotted 
seals and beluqa whales also is likely to be local near , 
the spill site-and short-term due to the rapid 
recruitment of pelagic fish from adjacent areas: and 1 

- oil contamination is not likely to affect overall clam 
resources in walrus feeding areas. 1 

Pa es IV-B-54 to IV-B-56 Waterborne Noise: The first paragraph 
ofgthis section identifiLs sources of waterborne noise associated 1 
with the proposed action. The list of sources, and the analysis MMC-38 of waterborne noise effects in the following paragraphs of the 1 
section, should be expanded to consider noise-and disturbance 
effects from oil spill clean-up operations. 1 
Paqe IV-B-57, First Complete Paraqraph: This paragraph describes 
the likelihood of bowhead whales encountering an oil spill of 1 

accumulating in the near-shore-lead system during the spring 
bowhead migration. 1 

10,000 barrels under open-water conditions. -1t should- be expanded 
to indicate the probability of contact if the spill occurred in 
the spring and accumulated in a lead or polynya through which 
bowhead whales may migrate. Likewise, the worst-case analysis 
described in section IV-I should be expanded to assess the 
possible consequences of a large oil spill occurring and 

walnkes attributed to one or more oil spills would be considered 
a MINOR effect on the Pacific walrus population." The rationale Page IV-8-60, Conclusion: For reasons noted above, this 

would be more accurate if it was revised to read something like 
MMC-35 the following: 

"The effect of the Proposed Action on pinnipeds, polar 
MMC-40 

the present time, or, as indicated on page 111-32, that the bears, and beluga whales cannot be predicted accurately, 
population might currently be declining due to present high but is not likely to be more than MINOR provided that the 
harvest levels? stated assumptions are corre~t.~ 

MMC-39 

Page IV-B-53, Second Complete Paraqraph: The last sentence in 
this paragraph should be expanded to indicate that the stated 1 
conclusion assumes that the affected beluga whale population(s) is 
(are) increasincr or stabilized (as a result of natural mortality) 
and that oil spills will have no significant adverse effects on- 
food supplies or other essential habitat components. 1 

Paqes IV-B-60 to IV-B-65, Cumulative Effects: This section, like- 
the preceding section, should be revised and expanded to provide a 
clearer indication of the uncertainties and assumptions upon which 
the conclusions are based. Also, the discussion of cumulative 
effects does not consider the cumulative effect of various factors 
throughout the range of the affected narine mammal populations. 
For'example, the section on cumulative effects of oil spills only 
considers spills expected to occur and affect the proposed sale 
area. However, all marine mammal populations occurring in the 

MMC- 



13 14 

proposed leasing area are migratory and spend parts of their life 
cycles in other proposed leasing areas. 

Therefore, to provide a more complete and accurate assessment 
of cumulative effects of oil spills on the marine mammal 
populations of concern, this section should be expanded to 
consider cumulative effects of spills occurring throughout their 
respective population ranges. For example, walruses in the 
proposed sale area are part of a population that migrates 
seasonally between the southeastern Bering Sea and the weste~l 
Beaufort Sea and, thus, the discussion in this section should 
consider the effects of oil spills occurring throughout the walrus 
population's range, including those oil spills expected to occur 
and potentially affect walruses in the St. George, Navarin, 
Norton, and North Aleutian basins. 

In addition, the subsection entitled "Overall Cumulative 

1 
for the remainder of the life of the field, the whales also would 1 
be exposed during the spring migration period." It should be 
noted that most, if not all, of the noise-effect studies done to 
date have been in relatively open water areas in the summer and 
fall and that it is not known whether bowhead whales will respond 
to noise in relatively confined lead systems in the same way that 
they respond to noise in circumstances which have been 
investigated. 

Page IV-B-72, Conclusion (Effect on Bowhead Whales): The 

1 
conclusion in this paragraph, which states that the effect of 
proposed Sale 109 on the bowhead whale population would be MINOR, 
would be true only if all of the underlying assumptions are true. 
That is, contact with oil will not affect the longevity or 
productivity of bowhead whales: oil will not affect bowhead whale 
food supplies in ways which will result in decreased bowhead 
survival or productivity; disturbance from vessel, aircraft, 

1 
MMC-45 

~ffects" should consider the effects of subsistence hunting and drilling, and other related operations will not result in 
other possible human activity on marine mammal populations. The 1 decreased survival or productivity: and the western Arctic bowhead 
subsection entitled "Conclusions" should be revised to take into I population presently is increasing in size. There are a number of 
account tkese additional analyses. uncertainties concerning the validity of these assumptions and, 

Mus, uncertainty concerning the validity of the conclusion that 
Paqe IV-B-66, Second Paragraph: This paragraph describes results the effect of the Proposed Action on the bowhead whale population 

would be minor. 

Pa es IV-B-73 First Com late Para ra h: This paragraph discusses 
MMC-42 th: cumulativ; risk of 0% spills :n Eowhead whales. It should be 

expanded to consider exposure to oil spills resulting from 1 MMC-46 
drilling activity in the Canadian Beaufort Sea and associated 
tankering of oil through the Beaufort, Chulcchi, and Bering seas. 

Paqe IV-B-73, Fourth Complete Paraqraph: The second sentence of 
this paragraph states that if bowhead whale "calf losses occur 

Paqe IV-B-67. Second Complete Paragraph: The third sentence of over several years due to continued activities in the 
this paragraph cites results of a study which indicates that the reversal of the apprrently increasing population numbers would 
highest levels of naphthalene residue, a hydrocarbon indicator, occur..." Information sufficient to conclude that the 
were found in toothed whale blubber, particularly Arctic beluga bowhead whale population is increasing is not provided 
whales and narwhals. The results of this study should be elsewhere in the DEIS and, thus, this sentence should 
discussed in the section of the DEIS concerning the effect of oil revised to delete the reference to an increasing bowhead whale 
spills on beluga whales. population, or a reference or data should be provided to support 

the assertion that the bowhead whale population is apparently 
In addition, the sixth sentence of the paragraph states that MMC-43 increasing in size. 

"...bowheads may be capable of metabolizing and excreting 
polynuclear aromatic hydrocarbons from oil; so it is unlikely that Paqes IV-G-5 to IV-G-6, Effects on Pinnipeds, Polar Bears and 
petroleum hydrocarbons would accumulate to harmful levels in Beluqa Whales: This paragraph states that O1(t)he effect of the 
bowhead tissues...'. The conclusion in this sentence does not Coastal Deferral Alternative on pinnipeds, polar bears and beluga 

1 
follow from its premise. That is, if bowhead whales "may be whales is likely to be minor, the same as for the proposed 
capable" of metabolizing and excreting polynuclear aromatic action." The coastal habitats included in the deferral are 
hydrocarbons, it is possible, not likely, that petroleum particularly important as seasonal denning areas for polar bears 
hydrocarbons would not accu?ulate to harmful levels. - and as summer habitat for beluga whales. Thus, while it may be MMC-48 

1 
true that possible effects would be minor in both cases, it also 

Page IV-B-71, Third Complete Paragraph: The last sentence in this is true that the alternative likely would have less effect on 
paragraph notes that: "[flor the first 7 years, bowheads would be polar bears, beluga whales, and spotted seals. We therefore 
exposed to industrial noise only during their fall migration: but MMC-44 recommend that effects of this alternative on these species be 



Response MMC- 1 

15 

identified as likely to be less than that of the Proposed Action. 
This same comment also applies to the effects of ~lternative IV 
( M e  Eastern Deferral Alternative) on polar bears, beluga whales 
and spotted seals. 1 

I hope these comments and recommendations are helpful. If 
you or your staff have any questions concerning them, please let 
me know. 

David W. Laist 
Policy and Program Analyst 

66: Mr. William Do Bettenberg 

Endangered-species consultation for proposed Sale 109 was initiated by the MMS 
with the NNFS on March 25, 1986. Prior to receiving the Biological Opinion, 
the MMS provided the NMFS with additional information on several occasions and 
conducted informal discussions on the progress of the consultation. The MElS 
received the NMFS Biological Opinion on endangered whales on September 1, 
1987; the Sale 109 FEIS incorporates the NMFS' recommendations and the Opinion 
is included in Appendix B. 

Response MMC-2 

Section IV.A.l (OSRA) provides a clear description of the estimated number, 
timing, and location of hypothetical oil spills. The OSRA and other assump- 
tions are part of the "understood" basis for the predictive EIS analysis and a 
foundation for the Secretary of the ~nterior's decision regarding the proposed 
action. Assumptions about the extent and location of development activities 
are given in Section 1I.A and Table 11-1. Conclusions regarding the likely or 
expected adverse effects on marine mammals are based on (1) the assumptions 
stated in Section 1V.A; (2) information on the biology of marine mammals in 
the proposed sale area given in Sections III.B.4 and III.B.5; and (3) existing 
information on the effects of oil spills, noise and disturbance, and habitat 
changes discussed in Section IV.B.6.acl) and (2), IV.B.6.b(l) and (2), and 
IV.B.7. 

Response MMC-3 

See Response BIA-1. The analyses of Alternatives IV and VI recognize that the 
effects of oil spills and noise and disturbance on marine mammals could be 
reduced under both of these alternatives. (Oil-spill risk is reduced from 34% 
under the proposal to 21% under the Coastal Deferral, Alternative VI. See 
Secs. IV.E.6 and IV.G.6, which recognize a reduction in oil-spill risks under 
Alternatives IV and VI.) However, effects on marine mammals are still likely 
to be MINOR, since populations of these marine mammals could still be affected 
by offshore activities and oil spills occurring in the western part of the 
Sale 109 area--which would still be leased under Alternatives IV and VI (see 
Table 11-14, Summary and Comparison of Effects of the Proposal, Cumulative 
Case, and Alternatives). 

Response MMC-4 

The following statements respond to recommended modifications of the Section 
IV.E.6 analysis (Pinnipeds, Polar Bears, and Beluga Whales). 

(a) The presale EIS cannot give specific information on postsale envi- 
ronmental monitoring. Postsale monitoring will be established if and when oil 
and gas exploration and development actually occur. 

(b) There is no evidence to document or suggest the possibility that oil 
spills (short-term effects) and/or noise disturbance (brief displacement 
effects) associated with the proposal would cause foraging marine mammals to 
be permanently displaced, or that there would be long-term movement to adja- 
cent and already occupied areas--thus increasing animal densities in those 
areas to levels that would damage or deplete food supplies. This concept 



never has been adequately documented in terrestrial ecosystems with stationary 
habitats and nonmigratory mammal populations, let alone demonstrated in marine 
environments with highly mobile populations. 

(c) The EIS assesses the potential effects of the proposal on marine 
mammal populations or segments of populations that are present in the proposed 
sale area. To consider all projects--past, present, and future--over the 
entire range of a species population would be an impossible task in a sale- 
specific EIS. Many individuals and regional populations present in other 
parts of a species' range are not going to be affected by the proposal. The 
entire range of highly mobile marine mammals is covered in the FEIS on the 
Proposed 5-Year OCS Oil and Gas Leasing Program (USDOI, MMS, 1987b)--the 
appropriate place for an overall perspective. 

(d) In the cumulative analysis, the EIS does consider other projects-- 
such as the Red Dog Mine--as well as oil and gas activities. 

Response MMC-5 

The only new information on ice-algal productivity in the Chukchi Sea that we 
are familiar with is Parrish (1987, as cited by Schell, 1987, oral comm.). 
When new information is alluded to, it would be helpful if the commenter would 
provide references (at least authors' names) so that we can more readily find 
and examine the material in question. Some discussion of trophic interac- 
tions, including input from ice algae, is found in Section 1II.B.l.d (Trophic 
Interactions); and the discussion of effects on trophic interactions is found 
in Section IV.B.3.a(3)(d). 

Response MMC-6 

The text in Section 1.A has been amended to address this concern. 

Response MMC-7 

The section in the DEIS referred to by the commenter described the MMS' 
rationale for not evaluating a seasonal drilling restriction as a mitigating 
measure; it was not a justification for concluding MINOR effects on endangered 
whales. This section has been deleted from the EIS, since a seasonal drilling 
restriction is analyzed in the FEIS. The effects of both exploration and 
development and production on endangered whales are evaluated in Section 
IV.B.7. Should a commercially producible quantity of oil be discovered and 
development and production be proposed, a developmental EIS would be written 
in which it would be determined what, if any, mitigating measures would be 
needed during development and production. 

In regard to the commenter's example of 200 wells assuring a virtual certainty 
of a major spill, a probability distribution must be used to calculate the 
probability of a spill with a greater number of wells. The example of 200 
wells drilled would result in a 63-percent probability of one or more spills 
of 1,000 barrels or greater. The MMS projects that 43 wells would be drilled 
during exploration and delineation; at this activity level, the probability of 
one or more oil spills of 1,000 barrels or greater occurring is 19 percent 
(see Sec. IV.A.l for additional information on oil-spill risks). However, the 
MMS realizes that the probability of an event occurring does not minimize the 

potential effect of that event, should it occur. Therefore, throughout the 
analysis of oil-spill effects (Secs. 1V.B through IV.G), we have discussed the 
effects that would result should a spill occur and contact the habitat of the 
various species. 

Response MMC-8 

This concern is addressed in Response MMC-7. 

Response MMC-9 

A spill volume of 10,000 barrels rather than 100,000 barrels was used for the 
computer-simulated oil-spill/whale-interaction model because a 10,000-barrel 
spill was more representative of average-size oil spills, which would be more 
likely to occur. The initial results--included in the Sale 109 DEIS--were 
essentially a few sample runs made by the contractor to demonstrate the 
capability of the model. As a result, spill points generally were selected in 
areas of high whale use rather than in areas more susceptible to oil spills, 
in accordance with the assumed Sale 109 exploration and development and 
production scenario. After delivery of the final report on the oil-spill/ 
whale-interaction model (from which the affected bowhead population figures 
were cited in the DEIS), the contractor notified the MMS of an error in the 
model code and provided us with a corrected final report. As a result of 
corrections in the model code, the estimated percentage of the bowhead popu- 
lation that would be contacted by a simulated oil spill was reduced from 0.6 
and 1.5 percent in the DEIS to 0.1 and 0.5 percent. Now that the model code 
has been delivered to the MMS, we anticipate having it available for use in 
predicting oil spills for future lease sales in the Bering, Chukchi, and 
Beaufort Seas. Oil-spill/whale-interaction simulations could be run for 
spills in a number of areas and time periods, with varied spill volumes--a 
capability that the MMS has not had in the past. 

The MMS agrees that the worst-case analysis for the bowhead whale should 
address the spring migration; the text in Section 1V.I has been amended 
accordingly. 

Response MMC-10 

If the Sale 109 area shows some potential and industry is actively interested 
in exploration, a field monitoring effort--probably similar to that conducted 
in the Beaufort Sea--will be initiated. Further, the monitoring plan 
undoubtedly would be continued in conjunction with any development and produc- 
tlon that followed in the Chukchi Sea. The Beaufort Sea monitoring program 
and the Beaufort Sea study results have proven fruitful, and a substantial 
baseline data set exists to assess perturbations in that area. The MMS also 
has instituted a hydrocarbon-chemistry and heavy-metal determination on 
sediments and bivalves In the Beaufort. In addition, the MMS has systemati- 
cally monitored seabird colonies for several years. In FY's 1987 and 1988, 
the MMS will support the FWS in their marlne mammal-tissue analysis. Limited 
seabird-tissue samples also will be collected for analysis and archival. 



Response MMC- 11 

The MMS does not believe that the changes suggested by the commenter are 
necessary. The prlmary purpose of proposed Stipulation No. 3 (Protection of 
Biological Resources) is to protect benthic communities, such as kelp beds, on 
the lease itself, not to study migratory species. The appropriate place to 
address the need for additional biological surveys--over and above benthic 
surveys--is at the time of exploration-and-development-plan review and during 
the State consistency-review process on a site-specific plan. 

Response MMC-12 

We agree with the commenter that an ITL is essentially a form of guidance to 
the lessees. The intent of the 1TL's is to advise the lessee of specific 
concerns, policies, and administrative requirements related to the sale. The 
MMS does not anticipate that there would be significant revision or modifica- 
tion of these ITL's as a result of studies because studies are not directed at 
the administrative issues addressed by the ITL's; however, the ITL's provide 
flexibility to accommodate new information. If new information that changes 
the need, intent, or purpose of ITL's is revealed through future studies, the 
MMS can issue Notices to Lessees (NTL's) or action letters on exploration 
plans after the lease sale to specifically address the issue. (ITL's are 
issued as part of the lease itself; NTL's are issued postlease.) During the 
review of an exploration plan or a development and production plan, additional 
issues may be identified and additional mitigating measures can be placed as 

3 conditions for approval of the plan at that time. This process allows the MMS 
to review each site-specific plan relative to currently available information 
and to develop and implement appropriate mitigating measures to protect the 
environment, where appropriate. 

Response MMC- 13 

Under the guidelines of potential ITL No. 1 (Information on Bird and Marine 
Mammal Protection), vessel and aircraft operators would be in violation of the 
recommended criteria if they diverted their crafts off course for the purpose 
of observing wildlife. Therefore, the MMC-suggested revision to ITL No. 1 is 
not necessary. 

The text in Section I1 .H.2 (Effectiveness of ITL No. 1) has been amended to 
address this concern regarding polar bears. 

Response MMC-14 

As noted in Section IV.A.2.e, permission from the USCG on-scene coordinator 
must be obtained for the use of dispersants in spill response. The chain of 
command for receiving permission for dispersant usage would be detailed in the 
lessee's oil-spill-contingency plan prior to any exploration; therefore, it is 
not necessary to duplicate this information in the ITL. 

Response MMC- 15 

ITL No. 4 does not directly reference possible monitoring requirements for 
noise-producing activities. However, it does state that a Notice to Lessees 
(NTL), similar to NTL No. 86-2 for the Beaufort Sea, will be issued prior to 

proposed Sale 109. Monitoring requirements for endangered whales during 
geophysical seismic operations are contained within NTL No. 86-2 for the 
Beaufort Sea (and likewise will be specified within the Sale 109 NTL), which 
lists performance standards for preliminary activities. 

Although they could have been combined, ITL Nos. 3 and 4 were not combined 
because ITL No. 3 was developed mainly to protect whales from oil spills, and 
ITL No. 4 was developed to protect whales from noise disturbance. 

The commenter is referred to two new potentjal mitigating measures that are 
evaluated in the FEIS: Stipulation No. 6, Industry Site-Specific Bowhead 
Whale-Monitoring Program, and ITL No. 5, Information on Endangered Whales and 
MMS Monitoring Program. These measures are directly relevant to concerns 
about monitoring the effects of oil and gas activities on endangered whales. 

Response MMC-16 

ITL No. 9 (Information on Subsistence Whaling and Other Subsistence 
Activities) states that lessees should consult with local communities to 
develop a program that would minimize disturbance of subsistence-hunting 
activities. Information regarding hunting ranges and seasons would be 
discussed during consultation with the communities. This information also is 
provided in Section III.C.2.b of this EIS. As can be seen by the length of 
the description of subsistence activities in Section I11 of this EIS, to 
include descriptions of all the hunting areas in an ITL would be 
inappropriate. 

Response MMC- 17 

Table 11-14 presents a summary of analyses and conclusions, the rationales of 
which are thoroughly developed in Section 1V.B. There is no conclusive 
evidence that any species of nonendangered marine mammal population that 
occurs in the proposed sale area is declining or is stabilized below carrying 
capacity due to harvest or other unnatural mortality, especially to the degree 
that the few mortalities potentially associated with oil spills or other 
potential effects from the proposal would cause further losses that would last 
beyond one generation. In order for the potential losses of a small number of 
marine mammals, such as polar bears (perhaps 30 deaths over the 30-year life 
of the proposal) and walruses (perhaps 50 to 100 deaths at most over the 
30-year life of the proposal), to cause an effect lasting for more than one 
generation, these species1 populations would have to be at a substantially 
lower level than they currently are--which would be an unreasonable assump- 
tion. The EIS does not assume that potentially affected marine mammal popula- 
tions are necessarily increasing or are at or near carrying-capacity levels; 
on the other hand, the EIS does not assume that pinniped, polar bear, or 
beluga whale populations are endangered or severely depleted, since there is 
no evidence to suggest that. The EIS assumes that the status of marine mammal 
populations varies from year to year, with some populations declining to 
increasing over the life of the proposal. 

Response MMC-18 

The EIS does not assume that there would be unoccupied walrus-feeding habitats 
near the small areas (a few km2/spill) of bottom sediments that may be contam- 



inated by the estimated seven oil spills over the life of the field. In the 
first place, it is very unlikely that most of these spills and oil would 
significantly contaminate the benthic habitat, even in local areas, let alone 
that the contamination would persist for more than 1 year due to the natural 
mixing and dispersion of bottom sediments. 

Response MMC-19 

Contrary to the comment, the EIS does not assume that the location of walrus- 
nursery herds and the ice that they are on would be stationary relative to 
air-traffic routes. Because the ice front is always moving, the EIS assumes 
just the opposite. Due to the constant movement of the ice front (understood 
per Sec. III.A.3 [Physical Oceanography] and Sec. III.A.4 [Sea Ice]), aircraft 
would not be flying over the same ice floes and pinniped-haulout or nursery 
areas on the ice. Thus, the same concentrations of walruses and seals would 
not be repeatedly disturbed. In fact, the nursery-haulout areas would have to 
be located under an aircraft flight path at the time when an aircraft passed 
overhead (and only if at a low altitude) in order to be disturbed. Such a 
sequence of events is likely to be very uncommon or rare, even with a number 
of drilling platforms present in the sale area. The EIS does not need to 
assume that there would be alternative migration corridors, since there is no 
evidence that icebreakers or drilling platforms would actually block the 
whale-migration corridors. Drilling platforms are no more than a few hundred 

4 meters wide or long, while the ice-lead system/migration path is about 20 
h kilometers or more wide. 
00 

Response MMC-20 

See Response MMC-5. 

Response MMC-21 

The purpose of Section I11 is to describe the environment that may be affected 
by the proposal--not to examine the uncertainties in available information. 
The purpose of the EIS is to come to a conclusion with a specific effect 
level--such as MINOR effects on pinnipeds, polar bears, and beluga whales-- 
based on the best available scientific information and on exploration and 
development assumptions made about the proposal. It is the judgment of the 
MMS that the information available is adequate for the purposes of allowing 
the Secretary of the Interior to make a decision concerning leasing. 

Response MMC-22 

This concern is addressed in Response MMC-21. 

Response MMC-23 

This concern is addressed in Response MMC-21 

Response MMC-24 

There is no data available to indicate that the Kasegaluk Lagoon beluga whales 
are a discrete population from the whales that migrate through the sale area 
during the spring. Any speculation on stock-population discreteness is not 

critical for the EIS assessment or for the Secretary to reach a decision 
concerning leasing. The abundance of beluga whales in the proposed sale area 
is quite reliable, since most of the beluga whales occurring in the sale area 
have been surveyed and censused on their summer range in Canada or in Kotzebue 
Sound during the spring. 

Response MMC-25 

Prior to 1971, polar bear-harvest data were compiled by totals for the State-- 
not by community (Schliebe, 1987, oral comm.)--and are not included in these 
tables. In 1980, the FWS began collecting harvest data to document the sex, 
age, chronology, and locations of harvested polar bears. Oata for 1980 to 
1982 were revised to reflect more current harvest data (see Tables 111-17, 
111-18, and 111-19). 

Response MMC-26 

The criteria for identifying projects considered in cumulative-effects 
assessment have been removed from the text (see Response EPA-2). We concur 
that projects not contiguous to or overlapping are appropriately included in 
this EIS; a review of the projects in either Table IV-2 or Appendix G will 
show that projects from western Canada to the Bering Strait are included. The 
cumulative analyses in Section IV.B.7, which address highly mobile marine 
mammals, include projects in the Bering as well as Chukchi Seas. The entlre 
range of highly mobile marine mammals is covered in the FEIS on the Proposed 
5-Year OCS Oil and Gas Leasing Program (USDOI, MMS, 1987b)--the appropriate 
place for an overall perspective. 

Response MMC-27 

The text in Appendix G (Project No. 17) has been revised to reflect recently 
announced plans to develop the Amauligak Field in the Canadian Beaufort Sea. 

Response MMC-28 

The text in Section IV.A.2.f has been amended to address this concern. 

Response MMC-29 

The possibility of oil ingestion by nursing seal pups and polar bears that 
become oiled is discussed in Section IV.B.6.a. Disruption of the mother/pup 
bond is likely to be a problem only with subarctic pinnipeds such as northern 
fur seals, which are believed to use their sense of smell to identify their 
young and to congregate in large herds where identification of young is 
difficult. Ice seals found in the Arctic use vocalizations to identify mother 
and pup; walruses also probably use vocalizations to identify mother and calf, 
whose bonds are very strong. 

Response MMC-30 

Extrapolating the results of studies on one species to another is not always 
subject to great uncertainty. Beluga whales, dolphins, and porpoises are 
closely related cetacean species. Knowledge of the effects of oil contact on 
dolphins is applicable to beluga whales. 



Response MMC-31 

This concern is addressed in Response EIMC-4(b). 

Response MMC-32 

A 100,000-barrel oil spill occurring in the spring-ice-lead system (marine 
mammal-migration corridor) would encompass an area of less than 1 square 
kilometer as a continuous oil slick before being encapsulated in the ice. Oil 
from the spill that did not freeze into the ice would pass across the lead 
system as a narrow, broken band of oil--perhaps 100 meters wide--and would 
persist in the local system for no more than a few days before being pushed 
beyond the ice or before drifting past the lead due to the wind. The densi- 
ties of ringed, spotted, and bearded seals would be less than 10 per square 
kilometer. The text of Section IV.B.6.a(3) has been amended to include the 
area of the spill and the density of seals. The EIS does not assume that the 
seal populations are stable or increasing in order for the expected effect to 
be MINOR; and no long-term degradation or destruction of food sources is 
likely to occur--even from a large spill of 100,000 barrels or more (see Sec. 
IV.B.6.a(2)). 

Response MMC-33 

The number of polar bears moving through the proposed sale area is not known 
but would vary considerably from year to year and season to season as the 
distribution of polar bears changes with ice conditions and the availability 
of prey (seals) (see Sec. III.4.b). 

Response MMC-34 

If an estimated 10 to 30 bears were directly or indirectly killed by oil 
spills, this would represent a MINOR effect on the polar bear population 
(about 2,000 bears) present in the proposed sale area because natural recruit- 
ment would replace killed individuals within one generation, regardless of 
whether the population was stable or increasing. 

Response MMC-35 

There is no conclusive evidence that the Pacific walrus population is under 
stress due to being at or near habitat carrying capacity or food limitation. 
If the population were declining due to high harvest rates, this increased 
harvest would reduce the stress on the walrus population--if the population 
were at carrying capacity--and on its food sources. Because walruses are 
likely to suffer few or no lethal effects from contact with oil (see Sec. 
IV.B.6.a, Effects of Oil Spills), few individual walruses are likely to die 
regardless of the population's status; and the death of a small number of 
walruses would be a MINOR effect regardless of the population's status. 

Response MMC-36 

Indirect Effects of Oil). The few--if any--beluga whales killed from short- 
term (probably not more than a few minutes') contact with an oil spill would 
have NEGLIGIBLE effects on the whale population, regardless of the population 
status. 

Response MMC-37 

Effects of oil spills on the number or availability of arctic cod, eplbenthic 
crustaceans, clam resources of walruses, and other pelagic or benthic food 
sources of seals and beluga whales discussed in Section IV.B.6.a(3) are 
supported by the analyses given in Section IV.B.3 (Effect on Lower-Trophic- 
Level Organisms) and Section IV.B.4.a(2) (Effect on Fishes). 

The text in Section IV.B.6.a(3) has been amended to include references to 
Sections IV.B.3 and IV.B.4. 

Response MEIC-38 

Oil-spill-cleanup operations would include the same types of noise sources 
discussed in Section IV.B.6.b(l) (see Airborne Noise [aircraft) and Waterborne 
Noise [boats]). 

Response MMC-39 

The text in Sections IV.B.7.a and IV.1 has been amended to address this 
concern. 

Response MMC-40 

The uncertainty of effect prediction is understood and need not be stated in 
the conclusion. The analysis is based on assumptions that are described in 
Sections 1I.A and 1V.A. 

Response MEIC-41 

These concerns are addressed in Responses M>lC-4(c) and I.1?1C-26 in regard to 
cumulative effects, and in Response EIEIC-2 in regard to uncertainties in 
environmental assessment and assumptions made in the analysis. 

Resqonse MMC-42 

The text in Section IV.B.7.a(l) has been amended to address this concern 

Response MMC-43 - 

One of the highest levels of naphthalene residue was not found In beluga 
whales but rather in harbor porpoises, with no apparent adverse effect on the 
porpoises (Geraci and St. Aubln, 1982). The text in Section IV.B.7.a(l) has 
been amended to address this concern regarding bioaccumulation of petroleum 
hydrocarbons in bowhead whales. 

Oil spills are very unlikely to have any effect on the availability of beluga 
whale-food sources due to the abundance of their prey and to their ability to 
move from one area of food abundance to another (see Sec. III.B.6.a(2), 



Response MMC-44 

The text in Section IV.B.7.a has been amended by adding a section on potential 
effects on spring-migrating bowheads. 

Response 

There are uncertainties associated with predicting the potential effects of 
any project. The MMS believes that the EIS conclusions express the most 
likely level of effect based upon the best scientific data available for the 
Sale 109 area. 

Response MEIC-46 

The text in Section IV.D.7.a (Cumulative Effects) has been amended to address 
this concern. 

Response MMC-47 

The text in Section IV.B.7.a (Cumulative Effects) has been amended to address 
this concern. 

Response MMC-48 

C 
This concern is addressed in Response MMC-3 

0 
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NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION COMMENTS ON 
LEASE SALE 109 IN THE CHUKCHI SEA 

June 2. 1987 

Mr. Richard Miller 
Mineral Management Service 
oepartment of the Interior 
18th & C Streets, NW 
Roan 2520 
Washington, DC 20240 

Dear Sir: 

This is in reference to your Draft mvi-ntal Impct Statemnt on the 1988 
Outer Continental Shelf Oil ard Gas Lease Sale 109 in the Chucki Sea. 

C Enclosed are amments f m n  the National Oceanic ard Atmcspheric 

b 
Pdministraticn. 

c We h o p  our c-nts will assist you. ?hank you for giving us an opportunity 
to review the document. 

Sincerely, 

David Cottingham 
Ecolcyy ard Cooservation Division 

Enclosure 

cc: Bohne 

The National Oceanic and Atmospheric Administration (NOAA) 
has reviewed the draft Environmental Impact Statement (DEIS) 
for outer continental shelf (OCS) oil and gas lease sale No. 
109 in the northeastern Chukchi Sea, which is scheduled for 
May 1988. Our comments on this document follow: 

GENERAL COMMENTS 

The Chukchi Sea is a frontier area, not only in terms of 
petroleum development but also in terms of environmental 
knowledge. Unlike the southeastern Chukchi Sea where 
intensive, coordinated studies were carried out in the 
coastal and offshore areas as part of 'Project Chariot" 
in the early 19609, research in the Sale 109 area has been 
sporadic. The area has typically been studied as part of a 
lazger research projects (i-e., tracing of advected water 
from the northern Bering Sea to the Beaufort Sea and beyond) 
or to compare its biota with those of the nearshore Beaufort 
Sea (i.e., comparison of the habitat use in Peard Bay with 
that in the Simpson Lagoon). 

Because a lease sale in the northern or southern Chukchi Sea 
has been on or off the Department of the Interior's OCS 
planning schedule over the past ten years (Sale 57, with a 
proposed sale date of December 1978, was included in the OCS 
Planning Schedule dated June 1975), the intensity of research 
efforts has varied accordingly. As a consequence, many 
research needs have not been fulfilled and important data 
gaps remain to fully evaluate potential impacts of the 
proposed lease sale and of its alternatives. Some OCS studies, 
which were initiated recently in the northeastern Chukchi 
Sea, are still underway. 

The DEIS presents information on the environment of the lease 
area in a clear and concise manner. It also however reflects 
the variable nature of the current environmental data base. 
Although we differ on some of the conclusions, the discussions 
of potential impacts to marine mammals and endangered species 
is more balanced and current than has appeared in other 
recent DEIS's. 

NOAA- 1 

Mitigating Measures 

There are three Information to Lessees (ITL's) in the DEIS 
that are of interest to us. Two are of considerable concern. 



O ITL No. 1 - Information on Bird and Mammal P r o t e c t i o n .  

Recent amendments t o  t h e  Marine Mammal P r o t e c t i o n  ~ c t  (MMPA) 
and Endangered Spec ies  Act (ESA) now a l low f o r  t h e  i n c i d e n t a l  
t ak ing  of  d e p l e t e d  a s  w e l l  a s  non-depleted s p e c i e s  of  marine 
mammals under c e r t a i n  condi t ions .  I t  is in tended  t h a t  t h e  
same s t a t u t o r y  requi rements  and p r o c e s s e s  now a p p l i e d  t o  t h e  
i n c i d e n t a l  t a k i n g  of non-depleted marine mammals ( i - e . ,  L e t t e r s  
of ~ u t h o r i z a t i o n )  w i l l  be a p p l i c a b l e  t o  d e p l e t e d  s p e c i e s .  The 
s t a n d a r d  t o  be a p p l i e d  i n  such a u t h o r i z a t i o n s  is " n e g l i g i b l e  
impact' a s  conta ined  i n  subparagraph ( 5 )  (A) ( i )  of  t h e  MMPA 
wi th  r e f e r e n c e  t o  t h e  a f f e c t e d  popula t ion  of  marine mammals. 

Lessees should  be advised  i n  t h i s  ITL t h a t  i n c i d e n t a l  t a k i n g s  
of d e p l e t e d  marine mammals a r e  only al lowed when t h e  s t a t u t o r y  
requi rements  a r e  met and L e t t e r s  of A u t h o r i z a t i o n  obta ined .  
Regula t ions  a r e  be ing  promulgated f o r  i s s u i n g  t h e s e  L e t t e r s  of 
Author iza t ion .  A c t i v i t i e s  t h a t  a r e  l i k e l y  t o  . takeg d e p l e t e d  
marine mammals w i l l  be s u b j e c t  t o  t h e s e  r e g u l a t o r y  requirements 

O ITL No. 3 - Informat ion  on P r o t e c t i o n  of Endangered Whales 
O ITL No. 4  - Informat ion  on Endangered Whales. 

These ITL's c o n s i d e r  t h e  a u t h o r i t y  of t h e  Regional  Superv isor ,  
F i e l d  Opera t ions  (RSFO), over  o i l  and gas  d r i l l i n g  a c t i v i t i e s  
o r  noise-producing a c t i v i t i e s  t h a t  "would be l i k e l y  t o  
jeopard ize  t h e  cont inued  e x i s t e n c e g  (ITL No. 3 )  o r  "would be 
l i k e l y  t o  r e s u l t  i n  jeopardy t o  t h e  s p e c i e s "  (ITL No. 4 ) .  We 
b e l i e v e  t h e  wording of t h e s e  ITL's a r e  i n a p p r o p r i a t e ,  i n  t h a t  
t h e s e  jeopardy d e t e r m i n a t i o n s  a r e  beyond t h e  a u t h o r i t y  of t h e  
Regional  Superv isor  under  Sec t ion  7 of t h e  ESA (16 USC Sec t ion  
1536);  and t h e  l e v e l  of impacts  t h a t  can be al lowed under 
t h a t  p r o v i s i o n  of  t h e  law. As discussed  above, t h e  s tandard  
of " n e g l i g i b l e  impact" a p p l i e s  t o  any a l lowable  ' takings.  
under ESA and MMPA. Takings t h a t  a r e  cons idered  more than  
n e g l i g i b l e  a r e  i l l e g a l  and cannot  be permi t ted .  The RSFO 
( v i a  MMS). pursuant  t o  50 CFR S e c t i o n s  402.13 and 402.18 must 
c o n s u l t  w i t h  t h e  Nat iona l  Marine F i s h e r i e s  S e r v i c e  f o r  any 
c i rcumstances  where t h e  e f f e c t  of t h e  p e r m i t t e d  a c t i v i t i e s  is 
be l ieved  t o  be more t h a n  n e g l i g i b l e ,  o r  exceeds t h e  l e v e l  of 
i n c i d e n t a l  t a k i n g s  p e r m i s s i b l e  i n  L e t t e r s  o f  Author iza t ion .  
The d e t e r m i n a t i o n  of jeopardy is a  more i n  depth  and involved 
p r o c e s s ,  t h e  a u t h o r i t y  f o r  which e x i s t s  under S e c t i o n  7 of 
t h e  ESA, and r e s t s  s o l e l y ,  f o r  endangered whales, wi th  t h e  
S e c r e t a r y  of  Commerce. 

S i n c e  t h e  RSPO does  have a u t h o r i t y  t o  l i m i t  o r  suspend o i l  
and gas  d r i l l i n g  a c t i v i t i e s  on t h e  l e a s e  i n  s i t u a t i o n s  where 
t h e  impact is "more t h a n  n e g l i g i b l e  o r  is unauthorized, .  we 
s u g g e s t  t h a t  t h i s  s t a n d a r d  be used i n  t h e s e  ITL's. 

Impacts on t h e  Spr ing  Migrat ion o f  Bowhead Whales 

Our major concern wi th  t h e  l e a s i n g  proposa l  i s  t h e  p o t e n t i a l  
f o r  major long-term impacts  r e s u l t i n g  from d i s t u r b a n c e  t o  i 
t h e  m i g r a t i o n s  of  bowhead whales in t h e  spr ing- lead  systems. 
We b e l i e v e  t h a t  year-round production a c t i v i t i e s  in t h i s  ~ 
migrat ion c o r r i d o r  have t h e  p o t e n t i a l  t o  d i s p l a c e ,  d e l a y ,  
o r  b lock  s u c c e s s f u l  m i g r a t i o n s  and t h e  e n t i r e  popula t ion  
could be a f f e c t e d .  The whales would be p a r t i c u l a r l y  
vu lnerab le  t o  o i l s p i l l s  in t h e  l e a d s  a l s o .  

These impacts  of  year-round a c t i v i t i e s  in  tt.2 s p r i n g  migra t ion  
INOAA-4 

c o r r i d o r  a r e  n o t  s u f f i c i e n t l y  cons idered  in  t h e  DEIS. Although 
a  Coas ta l  C e f e r r a l  is  proposed ( A l t e r n a t i v e  V I ) ,  t h e  l e v e l  
o f  m i t i g a t i o n  a s s o c i a t e d  with t h e  a l t e r n a t i v e  is minimized 
and s t a t e d  t o  be t h e  same a s  t h e  proposa l  - MINOR. We b e l i e v e  
a  more c a r e f u l  and thorough c o n s i d e r a t i o n  of impacts  under 
t h e  proposa l  ( A l t e r n a t i v e  I )  i s  neccessary .  We b e l i e v e  t h a t  

i 
such an assessment would show p o t e n t i a l l y  MAJOR impacts  could  
occur  dur ing  t h e  s p r i n g  migra t ion .  These impacts  c o u l d  be 

I 
reduced by adopt ing  A l t e r n a t i v e  V I .  

1 
4 _1 

Coas ta l  D e f e r r a l  ( A l t e r n a t i v e  VI) 

Because of o u r  concern expressed  above f o r  t h e  s p r i n g  migrat ion ? 
of bowhead whales,  w e  b e l i e v e  t h a t  A l t e r n a t i v e  V I  - t h e  C o a s t a l  I 
D e f e r r a l  - is an a p p r o p r i a t e  m i t i g a t i o n  opt ion  f o r  avoid ing  major / 
long-term impacts  t o  t h i s  endangered s p e c i e s .  Although explora-  INOAA-5 
t i o n  c o u l d  be conducted in  t h e  c o a s t a l  a r e a  and be timed t o  avoid  I t h e  s p r i n g  migra t ion ,  we cannot  f o r e s e e  how p o t e n t i a l  year-round , 
development and production a c t i v i t i e s  can be so timed t o  avoid  1 
t h e  s p r i n g  migra t ion .  

F i s h e r y  Impacts  Analyses 
i 

The DEIS f r e q u e n t l y  conc ludes  t h a t  o i l  and g a s  a c t i v i t i e s  w i l l  1 have o n l y  MINOR e f f e c t s  on f i s h  p o p u l a t i o n s  wi th in  t h e  l e a s e  1 area .  These c o n c l u s i o n s  a r e  n o t  w e l l  supported by t h e  d a t a  
a n a l y s i s .  The Chukchi Sea is a  f r o n t i e r  a r e a  r e l a t i v e  t o  
o t h e r  a r e a s  o f  t h e  North Slope of  Alaska, and v e r y  l i t t l e  is  
lolorn about  t h e  d i s t r i b u t i o n  o r  abundance o f  anadromous and 
marine f i s h  p o p u l a t i o n s  wi th in  t h e  a rea .  There is v e r y  l i t t l e  
b a s e l i n e  f i s h e r i e s  d a t a  in  t h i s  a r e a .  I 
The DEIS r e l i e s  s o l e l y  upon d a t a  c o l l e c t e d  in  1983 t o  suppor t  NOAA-6 
its assessment of  e f f e c t s  on f i s h  popula t ions ,  t r e a t i n g  it 
a s  i f  it c o n s t i t u t e d  a  complete and e x t e n s i v e  b a s e l i n e .  The 
abundance o f  anadromous and marine f i s h  was low in  t h e  S a l e  
a r e a  i n  1983, b u t  t h e  l i m i t a t i o n s  of  t h e  b a s e l i n e  make it 
d i f f i c u l t  o r  imposs ib le  t o  determine how t h i s  r e l a t e s  t o  a  
longer  t i m e  per iod .  Despite  t h e  l i m i t a t i o n s  of t h e  b a s e l i n e  



d a t a ,  t h e  DEIS c o n t i n u a l l y  c o n c l u d e s  t h a t  e f f e c t s  w i l l  be  
MINOR b y  as suming  t h a t  p a t t e r n s  o f  d i s t r i b u t i o n  and abundance 
o b s e r v e d  i n  1983  a r e  r e p r e s e n t a t i v e  o f  m u l t i - y e a r  p a t t e r n s  
t h a t  p r e d o m i n a t e  i n  t h e  s a l e  a r e a .  Because it d o e s  n o t  
c o n s i d e r  t h e  p o s s i b i l i t y  o f  f i s h  t o  be  more abundan t  t h a n  
t h e y  were i n  1983 ,  t h e  DEIS e f f e c t i v e l y  makes o n l y  a  " b e s t  
c a s e "  a s s e s s m e n t .  The p a u c i t y  o f  d a t a  on f i s h  p o p u l a t i o n s  i n  
t h e  r e g i o n  makes a  " r e a s o n e d  w o r s t  case" a n a l y s i s  more 
a p p r o p r i a t e .  

The document  s h o u l d  r eexamine  i ts  a s s u m p t i o n s  a b o u t  t h e  
a b i l i t y  to m i t i g a t e  a d v e r s e  e f f e c t s  on f i s h e r i e s  t h r o u g h  
e x i s t i n g  r e g u l a t o r y  p r o c e s s e s .  I t  s h o u l d  d e m o n s t r a t e  how 

a c t  w i t h  o t h e r  p r o j e c t s  t o  c r e a t e  e f f e c t s  t h a t  a r e  c u m u l a t i v e .  
As c u r r e n t l y  d r a f t e d ,  t h e  DEIS e f f e c t i v e l y  makes o n l y  a  " b e s t  

The c u m u l a t i v e  e f f e c t s  a n a l y s i s  s h o u l d  a l s o  be  s t r e n g t h e n e d .  7 

c a s e "  a s s e s s m e n t  i n  l i e u  o f  a  more r e a l i s t i c  and  comprehens ive  

I a c t i v i t i e s  d i r e c t l y  a s s o c i a t e d  w i t h  t h e  l e a s e  s a l e  w i l l  i n t e r -  N O A A - ~  

a s s e s s m e n t .  

Use o f  E x i s t i n g  I n f o r m a t i o n  

The DEIS s h o u l d  c o n s i d e r  t h e  s u b s t a n t i a l  amount o f  a v a i l a b l e  
d a t a  i n  t h e  d e s c r i p t i o n  o f  t h e  env i ronment ,  p a r t i c u l a r l y  on 

1 
p h y s i c a l  s c i e n c e s .  F o r  example,  t h e  OCSEAP B i b l i o g r a p h y  
c i tes  o v e r  f o r t y  r e p o r t s  s u b m i t t e d  s i n c e  1983  d e a l i n g  w i t h  

i 
t h e  o c e a n o g r a p h y  and  m e t e o r o l o g y  o f  t h e  Chukchi  Sea.  The DEIS 
d o e s  n o t  i n c o r p o r a t e  much o f  t h e  a v a i l a b l e  i n f o r m a t i o n  and 
c i t e s  o n l y  two o f  t h e  post-1982 r e f e r e n c e s .  R a t h e r ,  it 
relies on  a r e v i e w  o f  p h y s i c a l  s c i e n c e s  d a t a  done by t h e  U.S. 
G e o l o g i c a l  S u r v e y  i n  a n t i c i p a t i o n  o f  S a l e  85. F i g u r e s  111-6 
and  111-7, d e p i c t i n g  ocean  c i r c u l a t i o n  i n  t h e  S u r f a c e  and 
s u b - s u r f a c e  l a y e r s ,  r e s p e c t i v e l y ,  a r e  t a k e n  f rom G r a n t z ,  e t  
a l .  (1982  0 ) .  The two f i g u r e s  i n  G r a n t z ,  e t  a 1  (1982 b )  
were  drawn a f t e r  s i m i l a r  f i g u r e s  i n  Coachman, Aagaard and  
T r i p p  ( 1 9 7 6 ) ;  which, i n  t u r n ,  was a  r e v i e w  o f  h i s t o r i c  d a t a  
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i n c o r p o r a t i n g  i n f o r m a t i o n  o b t a i n e d  u p  t o  1974.  The r e a d e r  i s  
n o t  g i v e n  t h e  b e n e f i t  o f  t h e  c u r r e n t  s t a t e  o f  knowledge. 

Given t h a t  t h e  MMS-sponsored s t u d i e s  were  c o n d u c t e d  t o  
e s t a b l i s h  i n f o r m a t i o n  n e e d e d  f o r  t h e  a s s e s s m e n t  and manage- 
ment  o f  e n v i r o n m e n t a l  i m p a c t s  which may r e s u l t  f rom o f f s h o r e  
o i l  and g a s  development  ( 4 3  U.S.C. 1 3 4 6 ) ,  t h e  a b s e n c e  o f  
r e s u l t s  f rom t h o s e  s t u d i e s  i n  t h e  DEIS is d i s a p p o i n t i n g .  
As a  c o n s e q u e n c e ,  t h e  i n f o r m a t i o n  b a s e  d e p i c t e d  i n  t h e  DEIS 
d o e s  n o t  a f f o r d  a  f u l l  and c o m p l e t e  c o n s i d e r a t i o n  o f  e n v i r o n -  
m e n t a l  f a c t o r s  i n  r e a c h i n g  l e a s i n g  and development  d e c i s i o n s ,  
a s  r e q u i r e d  under  t h e  N a t i o n a l  Env i ronmenta l  P o l i c y  A c t  
(42  U.S.C. 4321-4347). 

Sea I c e  D i s t r i b u t i o n  

The t e x t  o f  t h i s  s e c t i o n  i s  w e l l  w r i t t e n ,  b u t  t h e  d a t a  b a s e  
i s  d a t e d .  The d a t a  and f i g u r e s  a r e  t e m w r a l l y  and s p a t i a l l y  
t o o  b road  t o  be  mean ingfu l .  The t e x t  d o e s  n o t  i n c l u d e  
i n f o r m a t i o n  and a n a l y s i s  p rov ided  by S t r i n g e r  and Groves  
(1986,  i n  p a r t  s u p p o r t e d  a s  R e s e a r c h  U n i t  6 6 3 ) .  T h i s  r e p o r t  
p r o v i d e s  t h e  most  comprehens ive  ice r e c u r s i o n  a n a l y s i s  t o  
d a t e .  Based on a  t w e l v e  y e a r  r e c o r d  f o r  t h e  Chukchi  and 
B e a u f o r t  s e a s ,  it i n c l u d e s ,  among s e v e r a l  o t h e r  a t t r i b u t e s ,  
weekly f r e q u e n c y  o f  o c c u r r e n c e  and  minimum and maximum 
v a l u e s  o f  i c e  c o v e r a g e ,  maps o f  a v e r a g e  and median d a t e s  o f  
i c e  break-up and f r e e z e - u p  f o r  many l o c a l i t i e s  i n  t h e  s t u d y  
a r e a ,  a - d e s c r i p t i v e  c a l e n d a r  o f  s i g n i f i c a n t  e v e n t s  r e l a t e d  
t o  t h e  ice-edge.  

Sea  I c e  Haza rds  

Very l i t t l e  i n f o r m a t i o n  is p r e s e n t e d  w i t h  which t o  e v a l u a t e  
p o t e n t i a l  h a z a r d s  t o  s t r u c t u r e s ,  v e s s e l s  and f a c i l i t i e s  due 
t o  s e a  i c e .  W e  b e l i e v e  it is i n a p p r o p r i a t e  t o  s t a t e  
t h a t  because  t h e  p e t r o l e u m  i n d u s t r y  h a s  o p e r a t e d  i n  t h e  
Canadian B e a u f o r t  S e a  and o t h e r  a r e a s  w i t h  s e a  i c e ,  s a f e  
o p e r a t i o n s  can  be  e x p e c t e d  i n  t h e  Chukchi  Sea a s  w e l l .  To 
ment ion j u s t  a s  an example,  convergence  o f  t h e  i c e  f l o e s  
( o r  i c e  c o v e r )  is f r e q u e n t l y  o b s e r v e d  i n  t h e  B e a u f o r t ,  
Chukchi  and B e r i n g  s e a s .  T h i s  g e n e r a t e s  an a d d i t i o n a l  
component o f  r e s i s t a n c e  due to i n c r e a s e d  s i d e  f r i c t i o n  on 
s h i p s .  Today ' s  s h i p s  can  be s t o p p e d  i n  s u c h  p r e s s u r e d  ice, 
and  when s u c h  p r e s s u r e d  i c e  is i n  mot ion ,  which it u s u a l l y  
is, s h i p s  may b e  c a r r i e d  ag round  o r  damaged. 

S t r u c t u r a l  I c i n q  

The DEIS d o e s  n o t  c o n s i d e r  s t r u c t u r a l  i c i n g  a s  an h a z a r d  t o  
v e s s e l s  i n  t h e  Chukchi Sea. Such a  h a z a r d  i n  t h e  n o r t h e r n  
Chukchi Sea  is l i k e l y  t o  o c c u r  i n  September  and O c t o b e r .  
In  t h e  n o r t h e r n  Ber ing  and a l o n g  mar ine  t r a n s p o r t a t i o n  r o u t e s  
f u r t h e r  s o u t h ,  m e t e o r o l o g i c a l  c o n d i t i o n s  c o n d u c i v e  t o  
s t r u c t u r a l  i c i n g  a r e  more p r e v a l e n t  (OCSEAP Resea rch  Ul it 
5 1 9 ) .  The nomogram used  by Resea rch  U n i t  519 was r e v i s e d  
i n  1984,  t h e  new o n e  shows i c i n g  r a t e s  t w i c e  t h o s e  d e s c r i b e d  
b y  R e s e a r c h  U n i t  519. Even more r e c e n t  c o n t r i b u t i o n s  on 
t h e  s u b j e c t  a r e  d e s c r i b e d  i n  NOAA/PMEL T e c h n i c a l  Memorandum 
66 ,  1986 ,  and i n  t h e  J o u r n a l  o f  C l i m a t o l o g y  and  App l i ed  
Meteoro logy  1 9 8 6 ) .  

G e o l o g i c a l  Haza rds  

The DEIS s h o u l d  g i v e  g r e a t e r  c o n s i d e r a t i o n  t o  h a z a r d s  t o  bo t tom 
founded s t r u c t u r e s  due t o  t h e  morphology and dynamic f e a t u r e s  
o f  t h e  seabed .  Of p a r t i c u l a r  conce rn  a c e  i c e  goug ing ,  s t r u d e l  



scour ,  s torm-generated c u r r e n t s ,  and sediment wlth permafros t  
and a s s o c i a t e d  g a s  h y d r a t e s .  

Very l i t t l e  d a t a  e x i s t  on t h e  s t r e n g t h  and engineer ing  
p r o p e r t i e s  o f  sediment on t h e  bottom o f  t h e  Chukchi Sea,  such 
a s  those  caused  by gas-charging of  sediments.  Gas-charged 
sediments a r e  widespread in  t h e  n o r t h e r n  Bering Sea,  cover ing  
o v e r  7,000 km2, and in  t h e  Beaufor t  Sea. Such sediments may 
a l s o  be p r e s e n t  i n  t h e  Chukchi Sea b u t  t h e i r  presence h a s  n o t  
been i n v e s t i g a t e d .  Much of t h e  g a s  is u s u a l l y  biogenic:  it 
o r i g i n a t e s  a t  sha l low d e p t h s  in  t h e  seabed,  and n e a r l y  a l l  o f  
it is methane. The occur rence  o f  thermogenic g a s  in  sediments 
is a p p a r e n t l y  much more r e s t r i c t e d .  F u r t h e r ,  a s  no ted  in  t h e  
DEIS, t h e  presence  and d i s t r i b u t i o n  of  p e r e n n i a l  and s e a s o n a l  
permafrost  i n  t h e  S a l e  109 a r e a  is  p r e s e n t l y  mknown. T h i s  
l a c k  of in format ion  is  a s e r i o u s  shortcoming in  t h e  e v a l u a t i o n  
of  c u r r e n t  and f u t u r e  development s c e n a r i o s .  

Anchor I c e  

The presence  o f  anchor i c e  in t h e  n o r t h e r n  Chukchi Sea h a s  been 
demonstrated (Research Unit 205) bu t  no> d iscussed  in  t h e  DEIS. 
Anchor i c e  (Not t h e  same t h i n g  a s  ice-bonded sediment mentioned 

C on p. 111-3) can be found wherever t h e r e  is t u r b u l e n t ,  super-  
cooled  water ,  f o r  example i n  shallow a r e a s  of  t h e  Beaufor t  Sea ~ 0 ~ ~ ~ 1 3  
and in  t h e  Chukchi Sea. Under c e r t a i n  c o n d i t i o n s ,  its d i s t r i -  
bu t ion  can be widespread i f  n o t  u b i q u i t o u s  o v e r  l a r g e  a r e a s .  
Its presence and subsequent  l i f t i n g  is p o t e n t i a l l y  dangerous 
t o  bottom-founded s t r u c t u r e s .  Experimental  d a t a  have shown 
t h a t  anchor i c e  is a b l e  t o  l i f t  up t o  122 g of  sediment p e r  
l i t e r  of ice-sedimen t mixture  by buoyancy f o r c e  alone.  

Ocean C i r c u l a t i o n  

A s  mentioned e a r l i e r ,  t h e  DEIS d o e s  n o t  c o n s i d e r  much of  t h e  
e x i s t i n g  d a t a  on c o a s t a l  and o f f s h o r e  water  c i r c u l a t i o n .  Data 
a r e  c u r r e n t l y  a v a i l a b l e  on oceanographic e v e n t s  and f e a t u r e s  
t h a t  a r e  r e l e v a n t  t o  e v a l u a t e  p o t e n t i a l  impacts  of  o i l  and 
g a s  development i n  t h e  reg ion .  These inc lude :  t h e  formation 
and p e r s i s t e n c e  of  e d d i e s  dormstream from promontory l a n d  
forms along t h e  c o a s t  which may r e t a r d  o r  t r a p  t h e  t r a n s p o r t  

occur rence  and p e r s i s t e n c e  o f  t h e  f l a w  l e a d  i n  t h e  s p r i n g  

1 
of water-borne p o l l u t a n t s  (Research U n i t s  531, 646, 6411, t h e  NOAA-14 

(Research U n i t s  646, 663, 5671, o b s e r v a t i o n a l  r e c o r d s  and 
s imula t ion  o f  c o a s t a l  and s h e l f  c i r c u l a t i o n  (Research U n i t s  
91,  205, 435, 531, 646) ,  meteoro logica l  i n f  luences ,  inc lud ing  
storm s u r g e s ,  on water  c i r c u l a t i o n  and p o l l u t a n t  t r a n s p o r t  
(Research U n i t s  435, 519, 627, 6461, and e f f e c t  of  i c e  i n  
t h e  t r a n s p o r t  o f  s p i l l e d  o i l  (Research U n i t s  87,  567, 568).  - 
Extreme Events 

There is l i t t l e  d i s c u s s i o n  o f  extreme oceanographic 
c o n d i t i o n s  which must be cons idered  in  planning any a r c t i c  1 

o f f s h o r e  development. Such c o n d i t i o n s  a r e  t y p i c a l l y  d e s c r i b e d  
in te rms  of  exceedance p r o b a b i l i t i e s  o r  r e t u r n  p e r i o d s  of t h e  
e v e n t  of  phenomenon of i n t e r e s t ,  e .g . ,  extreme wave he ight .  
The informat ion  is used t o  c a l c u l a t e  design wave l o a d s ,  
f r e e b o a r d  e l e v a t i o n ,  e s t i m a t e d  sediment e r o s i o n  and s c o u r ,  and 
p r e d i c t  damage t o  s lope  p r o t e c t i o n  f o r  g r a v e l  i s l a n d s .  

Primary Production 

It is s i m p l i s t i c  t o  d e s c r i b e  primary production a s  "conversion 
of  s o l a r  energy  i n t o  carbon by p lan ts"  (p. 111-16 and e l s e w h e r e ) .  

The i n f l u e n c e  of  t h e  Gulf o f  Anadyr water  in  t h e  S a l e  109 
a r e a  can o n l y  be minimal; i ts  a r e a  of  primary i n f l u e n c e  is 
t h e  Bering S t r a i t  and southern Chukchi Sea. I t  is a l s o  
i n c o r r e c t  t o  compare t h e  Bering S t r a i t  primary production 
wi th  d a t a  from "any o t h e r  a r c t i c  a rea"  a s  reviewed by Subba 
Rao and P l a t t  (1984).  Bering S t r a i t  d a t a  should n o t  be 

NOAA- 16 

cons t rued  t o  r e p r e s e n t  a r c t i c  c o n d i t i o n s  o r  t h o s e  e x t a n t  in  
t h e  S a l e  109 a r e a .  

The DEIS a l s o  does  n o t  c o n s i d e r  t h e  importance of  b a c t e r i a  and 
mu-f lage l la tes  in  t h e  c o n t e x t  of  o v e r a l l  primary p r o d u c t i v i t y  
of  t h e  reg ion .  Although d a t a  a r e  v e r y  few, t h e  importance o f  
t h e s e  organisms was demonstrated in  t h e  Peard Bay ecosystem 
s t u d y  (Research Unit  641). 

Lower Trophic Level I n v e r t e b r a t e s  

Wing (1972) provided l i t t l e  o r  no  numerical  d a t a  on t h e  
d i s t r i b u t i o n  o f  zooplankton,  except  c o l l e c t i v e l y  f o r  copepods. 
Wing (1974, NOAA Technica l  Report  NMFS SSRF-6791, is a much 
more in format ive  r e f e r e n c e ,  d e s c r i b i n g  numer ica l  abundance o f  NOAA- 17 
o v e r  s i x t y  t a x a ,  r e l a t i o n s h i p  between hydrography and s p e c i e s  
d i s t r i b u t i o n ,  d i f f e r e n c e s  between nearshore  and o f f s h o r e  
zooplankton assemblages. 

Data on t h e  i n v e r t e b r a t e s  c o l l e c t e d  w i t h  a mid-water t r a w l  
from t h e  n o r t h e a s t e r n  Chukchi Sea a r e  d e s c r i b e d  by Wing and Bar r  
(1977, NOAA Technica l  Report ,  NMFS SSRF-710). The omission 
of t h e s e  s t u d i e s  from t h e  d e s c r i p t i o n  o f  t h e  Sa le  109 environ- 
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ment makes t h e  a l r e a d y  l i m i t e d  d a t a  on lower t r o p h i c  l e v e l  b i o t a  
in  t h i s  reg ion  even more meagre. 

The presence  of  o n l y  two b e n t h i c  i n f a u n a l  g roups  in  t h e  S a l e  
109 a r e a  ( F i g u r e  111-14) can o n l y  be viewed in  t h e  c o n t e x t  o f  
analyzed d a t a ,  which ex tend  from t h e  southeas te rn  Bering Sea  
t o  t h e  n o r t h e r n  Chukchi Sea. Any o t h e r  i n t e r p r e t a t i o n  of  r e s u l t s  
from t h e  c l u s t e r i n g  technique  used w u l d  be misleading.  Within 
t h e  n o r t h e a s t e r n  Chukchi Sea,  f a u n a l  groups a r e  expec ted  t o  
correspond t o  f i v e  o r  so d i s t i n c t  sedimentary regimes,  a s  n o t e d  
by Research Unit 205. 



F i s h  R e s o u r c e s  

The DEIS d o e s  n o t  r e c o g n i z e  t h a t  t h e  e x i s t i n g  i n f o r m a t i o n  b a s e  
on f i s h e r i e s  o f  t h i s  a r e a  is e x t r e m e l y  l i m i t e d  f o r  impact  
a n a l y s i s .  Too much is made o f  d a t a  f rom e x p l o r a t o r y  f i s h i n g  
s u r v e y s  and  e x t r a p o l a t i o n  o f  i n f o r m a t i o n  f rom t h e  s o u t h e r n  
Chukchi  and  n o r t h e r n  B e r i n g  s e a s .  T h e r e  is n o  s c i e n t i f i c  
b a s i s  t o  c o n s i d e r  t h e  l i m i t e d  d a t a  o b t a i n e d  i n  t h e  n e a r s h o r e  
w a t e r s  o f  n o r t h e a s t e r n  Chukchi  S e a  ( R e s e a r c h  U n i t  635)  a s  a  
b a s e l i n e .  

B i r d s  

The Worst  Case S c e n a r i o  
7 

T h i s  s e c t i o n  d o e s  n o t  d i s c u s s  t h e  d e c l i n e  i n  t h e  murre  
p o p u l a t i o n  a t  Cape Thompson. T h i s  species underwent  a  d e c l i n e  
o f  a p p r o x i m a t e l y  40% between e a r l y  1 9 6 0 ' s  and  1976 ,  and 
c o n t i n u e d  t o  d e c l i n e  an a d d i t i o n a l  20% t h r o u g h  1982,  t h e  l a s t  
y e a r  t h e  c o l o n y  was censused .  The m p u l a t i o n  loss is p r o b a b l y  N O A A - ~  1 a  r e s p o n s e  t o  lowered  r e p r o d u c t i v e  s u c c e s s .  S i n c e  o v e r  90% 
o f  t h e  n e s t i n g  s e a b i r d s  a r e  r a t e d  h i g h l y  v u l n e r a b l e  and  
s e n s i t i v e  t o  i m p a c t s  from o i l  s p i l l s  and o t h e r  e n v i r o n m e n t a l  
d i s t u r b a n c e s  ( p .  111-28) ,  t h e  problem o f  p o p u l a t i o n  l o s s e s  
s h o u l d  be  viewed i n  g r e a t e r  d e t a i l  i n  t h e  DEIS. 1 
O i l  I n g e s t e d  by Bowhead Whale 

I t  i s  h a r d  t o  imagine a  w o r s t  c a s e  s c e n a r i o  i n v o l v i n g  p o t e n t i a l  
i m p a c t s  on t h e  bowhead whale p o p u l a t i o n  t h a t  d o e s  n o t  c o n s i d e r  
an o i l  s p i l l  d u r i n g  s p r i n g .  W e  do n o t  a g r e e  w i t h  t h e  
s p e c i f i c a t i o n s  o f  t h e  " w o r s t  c a s e  s c e n a r i o "  a s  g iven  i n  S e c t i o n  
IV-I. Because  o f  h a b i t  and h a b i t a t ,  bowhead wha les  d u r i n g  
t h e i r  s p r i n g  m i g r a t i o n  i n  t h e  Chukchi Sea a r e  c l o s e l y  t i e d  t o  
t h e  f l o w  l e a d  zone which n o r m a l l y  o c c u r s  i n  t h e  n o r t h e a s t e r n  

The q u e s t i o n  o f  p a t h o l o g i c a l  c o n s e q u e n c e s  o f  o i l  i n g e s t i o n  
by t h e  bowhead whale  s h o u l d  be  more f u l l y  examined.  I t  is 
s t a t e d  on  p. IV-B-67 ( p a r a g r a p h  3 )  t h a t  "any  s m a l l  q u a n t i t y  
o f  i n g e s t e d  o i l  would b e  broken down . . . . and  would n o t  
b l o c k  t h e  i n t e s t i n e  (Hansen 19851." Hansen (19851,  a  semi- 
t e c h n i c a l  r ev iew p r e p a r e d  by an MMS employee from which many 
s t a t e m e n t s  a r e  c o p i e d  v e r b a t i m  i n  t h i s  s e c t i o n  o f  t h e  DEIS, 
p r o v i d e s  n o  r e f e r e n c e  o r  documenta t ion  to  s u p p o r t  t h i s  
s t a t e m e n t .  F u r t h e r ,  t h e  a s s e r t i o n  is q u a l i f i e d  t o  a p p l y  t o  
s m a l l  q u a n t i t i e s  o f  i n g e s t e d  o i l ;  t h e  p o s s i b l e  c o n s e q u e n c e s  
o f  a  g r e a t e r  amount o f  i n g e s t e d  o i l  a r e  n o t  c o n s i d e r e d .  The 
s t a t e m e n t  t h a t  bowhead w h a l e s  " p o s s e s s  enzymes c a p a b l e  o f  
m e t a b o l i z i n g  o r  d e t o x i f y i n g  ... i n g e s t e d  o i l  (Hansen 1985)"  
i s  a l s o  w i t h o u t  s c i e n t i f i c  r e f e r e n c e  o r  s u p p o r t i v e  d a t a  i n  
t h e  p u b l i c a t i o n  c i t e d .  -J 

Chukchi Sea.  O i l  s p i l l e d  i n  t h e  a r e a  d u r i n g  s p r i n g  w i l l  t e n d  
to c o n c e n t r a t e  in l e a d s  (and b r e a t h i n g  h o l e s  f o r  s e a l s ,  e t c .  
in t h e  n e a r s h o r e ) ,  would be  pushed a g a i n s t  e d g e s  o f  i c e  f l o e s  
due t o  wind,  would n o t  be  c l e a n e d ,  and  would wea the r  s l o w l y .  
I t  would n o t  be  p o s s i b l e  t o  h e r d  t h e  wha les  o u t  o f  t h e  l e a d  
system.  An m d e t e r m i n e d ,  a d v e r s e  impact  on a  s i g n i f i c a n t  
p o r t i o n  o f  t h e  whale  p o p u l a t i o n  c o u l d  p u t  f u r t h e r  r e s t r i c t i o n  
on t h e  s u b s i s t e n c e  use  o f  t h e  species. The above f a c t o r s  must 
b e  c o n s i d e r e d  i n  any  e v a l u a t i o n  o f  impact  r e s u l t i n g  f rom a  
"wors t  c a s e  s c e n a r i o . "  

NOAA-22 

Magnitude o f  I m p a c t s  

W e  c a n n o t  a g r e e  w i t h  t h e  d e t e r m i n a t i o n  o f  MINOR impac t  on 
v a r i o u s  b i o t a  g lven  s t a t e m e n t s  on a c u t e  m o r t a l i t y ,  r educed  
r e p r o d u c t i v e  p o t e n t i a l ,  o t h e r  s u b - l e t h a l  e f f e c t s ,  and l o s s  
o f  h a b i t a t  r e s u l t i n g  from e x p o s u r e  t o  s p i l l e d  o i l .  As 
men t ioned  e a r l i e r ,  r educed  r e p r o d u c t i v e  s u c c e s s  h a s  been shown 
t o  r e s u l t  i n  a  c o n t i n u e d ,  long-term d e c l i n e  o f  t h e  murre  
p o p u l a t i o n .  In  o u r  o p i n i o n ,  t h e  c o n c l u s i o n  o f  MINOR i m p a c t  i s  
i n a p p r o p r i a t e  t o  t h e  r a n g e  and s e v e r i t y  o f  p o t e n t i a l l y  ha rmfu l  
i m p a c t s  d e s c r i b e d  i n  t h e  impac t  a n a l y s i s .  W e  a l s o  f i n d  lt 
hard  to  b e l i e v e  t h a t  impact  on macrophy tes ,  f o r  which o n l y  a  
c o u p l e  o f  i n c i d e n t a l  o b s e r v a t i o n s  have been r e c o r d e d  a n d  
which d o  n o t  m a t e r i a l l y  c o n t r i b u t e  t o  t h e  o v e r a l l  p r i m a r y  
p r o d u c t i v i t y  o f  t h e  r e g i o n ,  is MODERATE. 

A  e x a m i n a t i o n  o f  deduced i m p a c t s  from t h e  p roposed  a c t i o n  and 
t h e  a l t e r n a t i v e s  would a l s o  show t h a t  o v e r a l l  impac t  on  b i o t a  
d o e s  n o t  change  a f t e r  s u b s t a n t i a l  r e d u c t i o n  i n  t h e  l e a s e  s a l e  
a c r e a g e ,  i.e., a l t e r n a t i v e s  o f  e a s t e r n ,  s o u t h e r n  and  c o a s t a l  
d e f e r r a l s .  S i n c e  t h e  d e f e r r a l  a l t e r n a t i v e s  were d e v e l o p e d  
o s t e n s i b l y  t o  p r o t e c t  i m p o r t a n t  h a b i t a t s  and t o  p r o v i d e  a  I 
o r o t e c t i v e  b u f f e r  for c o n t i n u e d  s u b s i s t e n c e  a c t i v i t i e s ,  t h e  
impac t  a n a l y s i s  shows n o  change  because  o f  s u c h  d e l e t i o n s .  
I t  must b e  t h a t  t h e  e x i s t i n g  d a t a  b a s e  o r  t h e  d a t a  s e l e c t e d  
f o r  u s e  i n  t h e  impac t  a n a l y s i s  do n o t  have s u f f i c i e n t  r e s o l u t i o n  
t o  d i s c e r n  r e l a t i v e  c h a n g e s  i n  t h e  b i o t a  due t o  t h e   alternative^.^ 

SPECIFIC COMMENTS 

p.11-3. p a r a .  1: Imposing a r e s t r i c t i o n  on downhole o p e r a t i o n s  
d u r i n g  t h e  s p r r n g  ( A p r i l  t h r o u g h  J u n e )  s h o u l d  n o t  f u r t h e r  
r e d u c e  t h e  a v e r a g e  t i m e  f o r  t h e  o p e r a t i o n  o f  f l o a t i n g  u n i t s ,  I NOAA-26 
which is g i v e n  as August  t h r o u g h  October .  

p.11-13, p a r a .  1: I t  a p p e a r s  f rom t h i s  d i s c u s s i o n  t h a t  t h e  
low- resource  c a s e  would r e q u i r e  t h e  u s e  o f  i c e - b r e a k i n g  t a n k e r s  
o p e r a t i n g  year-round.  The n a t u r e  and f e a s i b i l i t y  o f  t h i s  form 
o f  t r a n s p o r t a t i o n ,  and i ts  e n v i r o n m e n t a l  i m p l i c a t i o n s ,  s h o u l d  1 NOAA-27 
be  t h o r o u g h l y  a d d r e s s e d  i n  t h e  DEIS a s  a  p o t e n t i a l  consequence  
o f  t h e  p roposed  l e a s e  s a l e .  



p.11-13, para .  2: I t  is unc lear  why t h e  t r a n s p o r t a t i o n  s c e n a r i o  
f o r  t h e  high-resource c a s e  is d i f f e r e n t  from t h a t  f o r  t h e  mean- 
c a s e ,  o r  c o n v e r s e l y ,  why t h i s  t r a n s p o r t a t i o n  s c e n a r i o  is n o t  
cons idered  f e a s i b l e  f o r  t h e  mean c a s e .  S ince  t h e  impacts  
a s s o c i a t e d  w i t h  t h e  t r a n s p o r t a t i o n  s c e n a r i o s  a r e  a  mayor concern I NOAA-28 
with  t h e  proposed l e a s i n g ,  a d d i t i o n a l  d e t a i l  should be given on 
t h e  economic and o t h e r  j u s t i f i c a t i o n s  o f  e a c h  t r a n s p o r t a t i o n  
a l t e r n a t i v e .  

p,  111-1, para .  1, and Fig.  111.1: The l o c a t i o n  of  Blossom 
Shoals  should  be shown i n  Fig. IJI-1. )JOAA-29 

p. 111-2, para .  6: F igure  111-5 does n o t  i d e n t i f y  t h e  sand-wave 
f i e l d s  m e n t ~ o n e d  here .  1 . 0 ~ ~ - 3 0  

p. 111-3, pard. 4: I t  would be h e l p f u l  t o  d i s c u s s  whether 
permafros t  would be expected t o  be found in  t h e  subsea bedrock 
benea th  t h e  s e a f l o o r  sediments.  

p. 111-11, para .  3: The Beaufor t  Sea Gyre is n o t  i d e n t i f i e d  
i n  F igure  111-9. 

p. 111-16, para.  2: Primary production is n o t  . the convers ion  
o f  s o l a r  e n e r g y  i n t o  carbon by p l a n t s " ;  it is t h e  photochemical 
formation o f  o r g a n r c  compounds from inorganic  carbon f  r a c t i m s  

a (e.g. C02) which is mediated by s o l a r  energy  and c h l o r o p h y l l ,  
i n  t h e  p r o c e s s  c a l l e d  photosynthes i s .  

p. 111-17, para.  4: E a r l i e r  (p.111-16) ~t IS s a i d  t h a t  
N i t z s c h i a  grunowii  is  t h e  s p e c i e s  f o ~ n t d  ~n  both  e p o n t i c  and 
plankton communities. 

p. IV-A-2, para.  2: We b e l i e v e  t h a t  cumulat ive e f f e c t s  should 
a l s o  i n c l u d e  n o n a d ~ a c e n t  o r  noncontiguous a r e a s  t h a t  a r e  wi th in  

I 
t h e  geographic  o r  migra tory  range o f  a  s p e c i e s  o f  concern i n  
t h e  proposed a c t i o n .  For example, t h e  bowhead whale c o u l d  be 
s u b l e c t  t o  e f f e c t s  o f  o t h e r  a c t i v i t i e s  in  noncontiguous r e g i o n s  
m t h e  Ber ing  Sea,  which would be cumulat ive t o  t h e  a c t i v i t i e s  
i n  t h e  Chukchi Sea. These e f f e c t s  should n o t  be ignored.  

p. IV-B-2, para .  4: Should n o t  c o n v e r t  S t a t e  t e r r i t o r i a l  s e a  
d i s t a n c e  t o  m e t r i c  and g i v e  a s  5  km. ~t i s  by law 3  s t a t u t e  NOAA-36 
miles .  I 
p. IV-B-13, para .  3: Define what is envis ioned  f o r  t h e  l e n g t h  
o f  a  ' s h o r t  g r a v e l  berm.. 

p. IV-B-16, para.  6: Nei ther  S t e e l e ,  1977 o r  Rossi and 
Anderson, 1978 a r e  l i s t e d  in  Bibliography.  INOAA-38 

p. IV-B-22: Given t h e  r e l a t i v e l y  shallow d e p t h s  o f  most o f  
t h e  Chukchi Sea S h e l f ,  it seems more p o s s i b l e  t h a t  o i l  and 
o i l -contamina ted  w a t e r s  may mix t o  t h e  bottom than i s  acknow- 
ledged  here .  

p. IV-B-32, para.  4: The DEIS assumes t h a t  t h e  1983 d a t a  on 
anadromous f i s h  c o n s t i t u t e  a  r e p r e s e n t a t i v e  b a s e l i n e  f o r  t h e  
l e a s e  a r e a ,  and conc ludes  t h a t  e f f e c t s  o f  o i l  s p i l l s  on t h e s e  
p o p u l a t i o n s  a r e  minor. However, without  a d d i t i o n a l  b a s e l i n e  
in format ion ,  it is d i f f i c u l t  t o  t e s t  t h e  v a l i d i t y  of  t h i s  
assumption. T h i s  conc lus ion  is t h e r e f o r e  s u b l e c t  t o  q u e s t i o n .  

Given t h e  apparen t  importance of  anadromous f i s h  t o  n a t i v e  1 
p o p u l a t i o n s  wi th in  t h e  proposed S a l e  a r e a ,  t h e  s u b j e c t  m e r i t s  
more c o n s i d e r a t i o n  than it h a s  rece ived .  The DEIS should IWOAA-40 
c o n s i d e r  t h e  p o t e n t i a l  e f f e c t s  of  an o i l  s p i l l  on anadromous 
f i s h  p r o p u l a t i o n s  in  t h e  S a l e  a r e a  i f  1983 is  n o t  r e p r e s e n t a t i v e  
o f  abundance p a t t e r n s  f o r  o t h e r  years.  I f  t h i s a n n o t  be 
accomplished, then t h e  DEIS should a t  l e a s t  c o n s i d e r  t h e  
reasonable  worst c a s e  i n  which t h e  o v e r a l l  e f f e c t  o f  o i l  s p i l l s  
is  commensurate wi th  t h e  e f f e c t s  i d e n t i f i e d  f o r  t h e  i n d i v i d u a l  
popula t ions ,  i .e  . , MODERATE. 

p. IV-B-33, para.  3: The conclusion made here  a p p e a r s  t o  be 
i n a p p r o p r i a t e .  Nothing in  t h e  preceding s e c t i o n  s u p p o r t s  t h i s  
conc lus ion  and it a p p e a r s  t o  have been reached without  t h e  
b e n e f i t  o f  a  reasoned s c i e n t i f i c  a n a l y s i s .  I f  t h e  c o n c l u s ~ o n  I NOAA-4 1 
cannot  be suppor ted  w i t h  d a t a ,  it should be modified so t h a t  
it is commensurate wi th  t h e  preceding d a t a  a n a l y s i s .  

P. IV-8-36, para.  6: T h i s  paragraph is i n c o n s i s t e n t  with t h e  
a n a l y s i s  p resen ted  in prev ious  s e c t ~ o n s  on anadromous and 
marine f i s h .  S t u d i e s  of  anadromous f i s h  popula t ions  a long  
t h e  c o a s t  of  t h e  Chukchi Sea have been minlmal. With c u r r e n t  
c u t s  in t h e  budgets  of  b o t h  s t a t e  and f e d e r a l  resource  
it is ext remely  d o u b t f u l  t h a t  s t u d i e s  o f  f i s h e r i e s  i n  t h e  
proposed S a l e  a r e a  w i l l  be adequate t o  a d d r e s s  t h e  
of  an onshore  i n f r a s t r u c t u r e  f o r  o f f s h o r e  o i l  and 
in  t h i s  a r e a .  

Sentences  7 and 8  demonstrate an admirab le ,  b u t  u n r e a l i s t i c  
f a i t h  i n  t h e  a b i l i t y  o f  resource  a g e n c i e s  t o  p r o t e c t  o r  
conserve  f i s h e r y  r e s o u r c e s  through e x i s t i n g  r e g u l a t o r y  
processes .  The a b i l i t y  o f  resource  a g e n c i e s  t o  e f f e c t i v e l y  
m i t i g a t e  f o r  t h e  adverse  e f f e c t s  of  onshore development 
a c t i v i t i e s  o b v i a t e  t h e  need t o  adequate ly  a s s e s s  cumulat ive 
e f f e c t s  o f  t h e  proposed l e a s e  s a l e .  T h i s  s e c t i o n  shgould be  
s t rengthened  and t h e  conc lus ion  of  MINOR impact reexamined. 

I t  is u n l i k e l y  t h a t  conserva t ion  e f f o r t s  w i l l  be more e f f e c t i v e  
a long  t h e  Chukchi Sea c o a s t  than t h e y  have been on t h e  Beaufor t  N O A A - ~ ~  Sea c o a s t .  For a  more r e a l i s t i c  understanding o f  t h e  e f f i c a c y  
o f  t h e  resource  c o n s e r v a t i o n  e f f o r t s  on t h e  North S lope ,  it 1 



would be b e n e f i c i a l  t o  examine t h e  a d m i n i s t r a t i v e  r e c o r d s  f o r  
g r a v e l  removal p r o j e c t s  from t h e  Sag River ,  t h e  E n d i c o t t  
p r o j e c t ,  A l t e r n a t e  A o f  West Dock, Prudhoe Bay Wate r f lood ,  
Mukluk, e t c .  

P. IV-B-36, pa ra .  7: The d i s c u s s i o n  o f  e x i s t i n g  and f u t u r e  OCS 
l e a s e  s a l e s  w a r r a n t s  a  c o n s i d e r a b l y  expanded d i s c u s s i c n  which 
shou ld  form t h e  b a s i s  f o r  t h e  cumula t ive  e f f e c t s  s e c t i o n .  How 
w i l l  c o n s t r u c t i o n  a c t i v i t i e s  r e s u l t i n g  d i r e c t l y  from o f f s h o r e  
d e v e l o m e n t  s a n c t i o n e d  by t h i s  S a l e  e x a c e r b a t e  t h e  e f f e c t s  o f  

I v u l n e r a b l e  t o  o i l  i n  t h e s e  h a b i t a t s .  

p. IV-8-54, pa ra .  4: Define b o t h  t y p e  o f  " s e i s m i c  a c t i v i t i e s "  
and 've ry  n e a r "  h e r e .  

o t h e r  c o n s t r u c t i o n  onshoke? W i l l  t h e r e  be s y n e r g i s t i c  o r  
cumula t ive  e f f e c t s ?  These q u e s t i o n s  have n o t  been c o n s i d e r e d  
i n  t h e  DEIS. 1 - 

1 p. IV-B-56: The e f f e c t s  of  n o i s e  produced from year-round 
produc t ion  and a s s o c i a t e d  a c t i v i t i e s  i n  t h e  s p r i n g - l e a d  system 
should  a l s o  be  a s s e s s e d  i n  t h i s  s e c t i o n .  Long-term e f f e c t s  

NOAA-45 o f  d i sp lacement  o r  blockage o f  t h i s  migra t ion  p a t h  c o u l d  be  
s u b s t a n t i a l ,  and d e s e r v e s  c o n s i d e r a t i o n  i n  t h e  DEIS. 

p. IV-8-65, pa ra .  6: Bowhead wha les  would a l s o  be subsequen t ly  
exposed ,  p robab ly  t o  an even g r e a t e r  e x t e n t ,  d u r i n g  t h e  pro- 
d u c t i o n  phase.  

C 
MINOR s h o u l d  be recon s i d e r e d .  

b p. IV-B-35, p a r a .  2: The p o t e n t i a l  w i d t h  o f  t h e  channe l  
4 w i t h i n  P e a r d  Bay shou ld  a l s o  be given a s  t h i s  c o u l d  be more 

s i g n i f i c a n t  than  t h e  d e p t h  t o  o v e r a l l  e f f e c t s .  

p. IV-8-36, p a r a .  6: I n c l u d e  Amy Corps o f  Engineers  i n  
list o f  p e r m i t t i n g  a g e n c i e s .  INOAA-48 

p. IV-B-52, p a r a .  2: While it may be  most l i k e l y  t h a t  a  
few t o  a hundred s e a l s  would be o i l e d  under  t h e  g iven  
s c e n a r i o ,  w e  b e l i e v e  t h e  numbers c o u l d  be  much h i g h e r  under I NOAA-49 
c e r t a i n  c i r c u m s t a n c e s .  The d i s c o n t i n u o u s  a r e a  o f  t h e  s l i c k  
is e s t i m a t e d  a t  500 km2, and cou ld  impact  a r e a s  wi th  s e a l  
d e n s i t i e s  e x c e e d i n g  5  seals/km2. 

p. IV-8-53. p a r a .  1: The l e v e l  of  impact may be u n d e r s t a t e d .  
Assuming t h a t  p o l a r  b e a r s  e f f i c i e n t l y  scavenge s e a l  o r  w a l r u s  
c a r c a s s e s  t h a t  were a v a i l a b l e ,  t h e  l e v e l  o f  p inn iped  m o r t a l i t y  
from an o i l  s p i l l  c o u l d  e a s i l y  t r a n s l a t e  i n t o  a  s i m i l a r  l e v e l  
o f  m o r t a l i t y  t o  p o l a r  b e a r s ,  i .e .  hundreds r a t h e r  than  10-30 
b e a r s  a s  s t a t e d  here.  I t  is hown t h a t  b e a r s  a r e  keen c a r r i o n  

p. IV-B-53, pa ra .  4: No c o n s i d e r a t i o n  is  g iven  her; t o  a  
w i n t e r  o i l s p i l l  under  t h e  i c e  con tamina t ing  t h e  b r e a t h i n g  h o l e s  
o r  b i r t h  l a i r  e n t r a n c e s ,  t h a t  a r e  r e l i e d  on by r i n g e d  s e a l s .  

i 
f i n d e r s ,  and a r e  a c u t e l y  a f f e c t e d  by smal l  amounts o f  petroleum. 

O i l  under  i c e  may p r e f e r e n t i a l l y  s e e k  t h e s e  under- ice c a v i t i e s  
NOAA-5 1 

i n  t h e  smoother  f a s t - i c e  zone. Because o f  t h e  complete  
dependence by t h e  s e a l s  o f  t h e s e  o p e n i n g s ,  t h e y  would be h i g h l y  

p. IV-B-38, pa ra .  3: Again, t h e  DEIS c a n n o t  e n s u r e  t h a t  
.adequate r e g u l a t o r y  r e q u i r e m e n t s  w i l l  be  imposed d u r i n g  t h e  
p e r m i t t i n g  p r o c e s s  f o r  s i t e - s p e c i f i c  o p e r a t i o n s .  Environmental  
e f f e c t  is  o n l y  one  o f  t h e  f a c t o r s  t h a t  must be c o n s i d e r e d  by 
r e g u l a t o r y  a g e n c i e s  such  a s  t h e  Corps o f  Engineers  a s  t h e y  
d e c i d e  on t h e  p u b l i c  i n t e r e s t  i s s u e  and hence t h e  f a t e  o f  t h e  
p r o j e c t .  The d e s i r a b i l i t y  o f  d e c r e a s i n g  t h i s  n a t i o n ' s  dependence 

p. IV-B-67, pa ra .  3: Small  q u a n t i t i e s  o f  i n g e s t e d  o i l  may be 
passed  th rough  t h e  d i g e s t i v e  t r a c t  and may be p a r t i a l l y  a l t e r e d  
c h e m i c a l l y .  However, l a r g e r  q u a n t i t i e s  o f  i n g e s t e d  o i l  would 
n o t  be r e a d i l y  broken down o r  passed  th rough  t h e  d i g e s t i v e  
system, a s  pe t ro leum hydrocarbons  a r e  e s s e n t i a l l y  i n d i g e s t i b l e .  

IV-B-66, para.  1: I f  t h e  o i l  s l i c k  were i n  an open l e a d ,  y; would p robab ly  n o t  move o u t  o f  t h e  a r e a  i n  " s e v e r a l  days',  
b u t  c o u l d  p e r s i s t  f o r  weeks. 

NOAA-46 
p. IV-B-67, pa ra .  1: C o n t r a r y  t o  t h e  t e x t ,  Bowhead wha les  
remove l a r g e  q u a n t i t i e s  o f  zooplankton wi thou t  d r i n k i n g  

p. IV-8-71, pa ra .  2: The s t a t e m e n t  t h a t  h e a r i n g  impairment ,  
even a t  c l o s e  range  from s e i s m i c  v e s s e l s ,  is u n l i k e l y ,  shou ld  
be documented wi th  ev idence .  

on f o r e i g n  o i l  s o u r c e s  is a n o t h e r  f a c t o r  t o  be c o n s i d e r e d  a l o n g  
I 

seawate r ,  and t o x i c  amounts o f  o i l  c o u l d  c e r t a i n l y  be consumed 
w i t h  e n v i r o n m e n t a l  concerns .  T h e r e f o r e ,  t h e  c o n c l u s i o n  o f  i n  a  s i m i l a r  manner. 

p. IV-8-72, pa ra .  2: Again, l i t t l e  h a s  been s a i d  in  t h e  DEIS 
r e g a r d i n g  t h e  d i sp lacement  of  t h e  s p r i n g  migra t ion  and i t s  
p o t e n t i a l  consequences.  A n a l y s i s  o f  t h e s e  e f f e c t s  a r e  impor tan t  
and shou ld  be d i s c u s s e d  f u l l y  i n  t h e  DEIS. 

p. IV-B-74, p a r a  1: Of c o u r s e ,  mud plumes have been commonly 
observed  f o r  f e e d i n g  g r a y  wha les  i n  t h e  Chukchi Sea ,  so bottom 
f e e d i n g  is f r e q u e n t  in t h e  reg ion .  The g r a v e l l y  n a t u r e  o f  t h e  
n e a r s h o r e  s u b s t r a t e  may n o t  r e v e a l  t h e  mud plumes a s s o c i a t e d  
w i t h  bot tom-feeding i n  f i n e  sed iments  such  a s  observed  i n  t h e  
Chi r ikov  Basin.  

p. IV-B-77, pa ra .  3: Should s t a t e  t h a t  t h e s e  s t u d y  r e s u l t s  a r e  
from t h e  Ber ing  Sea ,  n o t  t h e  C a l i f o r n i a  s t u d y  d i s c u s s e d  above. 

p. IV-B-77, pa ra .  5: S i n c e  t h e  p roduc t ion  phase is e x p e c t e d  
t o  l a s t  20 y e a r s  o r  more, more than  one  g e n e r a t i o n  (g iven  i n  
DEIS a s  l e s s  than  8 y e a r s )  o f  g r a y  whales  c o u l d  be d i s p l a c e d  
from t h e  P o i n t  Be lcher  a r e a .  Why is t h r s  n o t  c o n s i d e r e d  a  
MAJOR e f f e c t  on t h e  l o c a l  p o p u l a t i o n ,  and a  moderate  e f f e c t  



on t h e  r e g i o n a l  p o p u l a t i o n ?  i 
p. IV-B-79, pa ra .  5: The p r imary  p rey  o f  f i n  wha les  i n c l u d e s  NOAA-63 
smal l  s c h o o l i n g  f i s h .  I 
p. IV-G-2, pa ra .  5:  The c o a s t a l  d e f e r r a l  d o e s  n o t  ex tend  a s  
f a r  a s  P o i n t  Barrow. ~ N O A A - 6 4  

-I 

p. IV-G-6, pa ra .  5: W e  s t r o n g l y  d i s a g r e e  w i t h  t h e  s t a t e m e n t s  3 
and c o n c l u s i o n s  i n  t h i s  pa ragraph .  Desp i te  t h e  f a c t  t h a t  t h e  
DEIS h a s  n o t  c o n s i d e r e d  t h e  s p e c i f i c  i m p a c t s  o f  long-term 
n o i s e  producing a c t i v i t i e s  i n  t h e  n e a r s h o r e  s p r i n g - l e a d  system 
on m i g r a t i n g  bowhead o r  be luga  whales ,  t h e  c o n c l u s i o n  c o n t r a d i c t s  
t h e  acknowledged p o t e n t i a l  f o r  n o i s e  impac t s  t o  t h e  major  NOAA-65 
p o r t i o n s  o f  t h e s e  p o p u l a t i o n s  i n  t h e s e  t i m e s  and l o c a t i o n s .  
The t emporary  p o t e n t i a l  f o r  d i s t u r b a n c e  d u r i n g  e x p l o r a t i o n  o r  
c o n s t r u c t i o n  ( improbab le  d u r i n g  t h e  ice-covered s e a s o n )  a r e  
u n j u s t i f i a b l y  overweigh ted  a g a i n s t  t h e  year-round and long-term 
(20+ y e a r s )  consequences  o f  p roduc t ion  a c t i v i t i e s  i n  t h e  c o a s t a l  
zone under  t h e  p r o p o s a l .  - 

p. IV-H-3, para.  1: We b e l i e v e  t h a t  t h i s  * rev iew o f  knowledge 
o f  pe t ro leum a c t r v i t y  r e l a t e d  e f f e c t s  on c e t a c e a n  f i t n e s s '  
shou ld  be completed b e f o r e  t h e  l e a s e  s a l e  is  conduc ted ,  t h a t  
p roduc t ion  e f f e c t s  a l s o  be inc luded ,  and t h a  t h e  C o a s t a l  ]NoAA-66 
D e f e r r a l  Option be adop ted  u n l e s s  m i t i g a t i o n  o f  n o i s e  d i s t u r b a n c e  
i n  t h e  s p r i n g  l e a d s  can be accomplished.  

p. IV-1-1, rtem 1: Noise-producing a c t i v i t i e s  d u r i n g  t h e  
p roduc t ion  phase shou ld  be c o n s i d e r e d  HIGH d u r i n g  t h e  s p r i n g .  INOAA-67 

p. IV-1-1, S c e n a r i o :  A worst-case s c e n a r i o  shou ld  a l s o  be 
developed f o r  one  o r  more year - romd produc t ion  p l a t f o r m s  and 
a s s o c i a t e d  a c t i v i t i e s  o p e r a t i n g  i n  t h e  s p r i n g  l e a d  a r e a  f o r  t h e  
20+ y e a r  l i f e  o f  t h e  f i e l d ,  wi th  consequen t  l e v e l s  of  n o i s e  
d i s t u r b a n c e  t o  t h e  annua l  s p r i n g  bowhead whale m i g r a t i o n .  Also ,  NOAA-68 
t h e  most r e a l i s t i c  assessment  o f  a  worse-case o i l  s p i l l  s c e n a r i o  
would be  f o r  a  s p i l l  i n  t h e  s p r i n g  l e a d  ( t h e  h i g h e s t  use a r e a )  
r a t h e r  than  t h e  f a l l  s c e n a r i o  g iven .  The r a t i o n a l e  f o r  t h e  
worst-case s c e n a r i o  o f f e r e d  i n  t h e  DEIS is  u n c l e a r ,  b u t  a v o i d s  
t h e  " t r u e "  worst-case s i t u a t i o n .  1 
p. IV-1-2, pa ra .  2: F a l l  use a s  b reed ing  g rounds  o f  t h i s  a r e a  
is i n c o n s e q u e n t i a l .  INOAA-69 

p. B i b l i o g r a p h y  26: Morr i s ,  B. F. c i t a t i o n s  1981  a-c can  be 
c i t e d  a s  N W N M F S  T e c h n i c a l  Memoranda F/UR 2-4 r e s p e c t i v e l y .  ]NOA*-~O 

Response NOAA- 1 

Although the database for the Chukchi Sea may be variable, there is a sub- 
stantial database for the Beaufort Sea. In addition, a major 5-year study 
(ISHTAR) funded by the National Science Foundation is currently being con- 
ducted in the area from the northern Bering Sea to the southzrn Chukchi Sea. 
The MElS has also funded a major ocean-circulation study in the area from the 
Canadian/Alaskan border to the northern Bering Sea as well as a Chukchi Sea 
benthic study. 

Thus, study results specific to the Chukchi Sea Planning Area--as well as 
extrapolations that can be made from the results of studies conducted in 
adjacent planning areas and ongoing regional studies--provide a credible 
database for EIS analysis. 

Response NOAA-2 

With the exception of the endangered-cetacean species (bowhead and gray 
whales), no other marine mammals (pinnipeds, polar hears, and beluga whales) 
that commonly occur in the Sale 109 area are designated or considered as 
depleted by the NMFS or the FWS. A statement has been added to ITL KO. 1 
(Information on Bird and Elarine Elamrnal Protection) and ITL No. 5 (Information 
on Endangered Whales and MMS Monitoring Program) informing lessees about the 
requirements for incidental takes. 

Response NOAA-3 

As a result of your comment, the wording in ITL No. 3 (Information on Protec- 
tion of Endangered Whales)--"would be likely to jeopardize the continued 
existencet'--and in ITL No. 4 (Information on Endangered Whales) --"would be 
likely to result in jeopardy to the species1'--has been chauged to read "would 
be likely to result in a threat of serious, irreparable, or immediate harm to 
the species." This language was extracted directly from 30 CFR 250.12, which 
specifies conditions under which the RSFO can suspend OCS activities. The ?lHS 
believes that this change in language satisfies the intent of this comment, 
i.e., that jeopardy determinations are beyond the authority of the RSFO and 
the level of effects that can be allowed under the Endangered Species Act, and 
that the new language is comparable to and would result in operations being 
suspended under circumstances similar to those described by the standards 
suggested: "situations where the impact is more than negligible or is 
unauthorized." 

Response NOAA-4 

A new section (Sec. IV.B.7.a(3), Effects of Oil Spills and Noise Disturbance 
in the Spring Lead System) has been added to the text to address this concern. 
This analysis discusses the MNS' rationale for expecting MIKOR effects as a 
result of production activities in or near the lead system. Generally, we 
would expect any oil spilled in the lead system to be blown to the downwind 
edge of the lead rather than to cover the surface of the water. Toxic vapors 
should not persist for more than a few hours after the spill or be present in 
areas other than in the immediate vicinity of a continuing spill. Some 
individuals probably would contact oil if they attempted to migrate through 
oil-contaminated leads. Production-platform noise probably would be present 



in spring leads during only a portion of the time, since production platforms 
are stationary and lead systems are not; production-platform noise may be 
masked by the ambient noise of the lead system; and bowheads may not strongly 
avoid production platforms in a manner similar to gray whales, which often 
closely approach platforms off the California coast. As mentioned in Section 
IV.B.7.a, there is a possibility that effects on the bowhead population could 
be greater than the levels we have projected; but we believe these greater 
levels of effect to be less likely. 

Response NOAA-5 

Prior to exploratory drilling, it is impossible to know whether oil might be 
found beneath or near the spring lead system used by bowhead whales and, 
consequently, whether there might be a potential conflict between petroleum 
production and bowhead whales. The MMS agrees that if a commercial quantity 
of oil were discovered beneath or near the spring lead system, it might be 
difficult for development and production activities to be timed to avoid the 
spring migration. However, specific options and alternatives may be developed 
after the exploration stage as new information or technology is developed and 
as specific development plans or mitigation measures are proposed. 

Response NOAA-6 

C Although the fish fauna of the northeastern Chukchi Sea has not been well 

b studied (as is remarked in the text), the EIS presents information from 

\O available studies and then--based on this information plus general knowledge 
of life histories--analyzes the potential effects on fishes deriving from 
proposed Sale 109. The EIS does not, as you state, rely solely on data 
collected in 1983. Information from other sources, such as Frost and Lowry 
(1983a; pertinent data collected in 1976) and Alverson and Wilimovsky (1966; 
data collected in 1959), also is used. The EIS does not treat the 1983 data 
as a complete and extensive baseline but rather as the available data for the 
nearshore environment. Whether these data are representative of multiyear 
patterns remains to be seen. The text has been amended to make this clear. 
In addition, the ?lMS has proposed further studies in this area to add to the 
limited data available. 

The text in Section IV.B.4.a has been amended to address the concern about 
effects on small stocks of anadromous fishes. 

Response NOAA-7 

The text in the cumulative-effects section (Sec. IV.B.4) has been revised to 
address some of these concerns. In the formation of cumulative effects, it is 
not possible for the MMS to comment extensively on how activities associated 
with the lease sale will interact with other projects since we do not have 
specific scenarios for the other proposed activities. 

Response NOAA-8 

A substantial amount of available information was considered during prepara- 
tion of Section 1II.A (Physical Considerations) of the Sale 109 EIS. The 
commenter's reference to sources of substantial amounts of available data is 
misleading because it implies that more information is available than is the 

actual case. The commenter notes over 40 reports dealing with the oceano- 
graphy and meteorology of the Chukchi Sea that have been submitted since 1983. 
Section I11 (Page 669) of the OCSEAP Comprehensive Bibliography (USDOC, NOAA, 
1986) lists about 40 citations with publication dates of 1984 or later for 
Chukchi Basin oceanography and meteorology. However, 12 of these citations 
are listed in both the oceanography and meteorology categories. Furthermore, 
the reports listed in the bibliography were produced by only 12 different 
Research Units (RU's)--separate research-study programs. Thus, a single RU 
could have generated more than one report regarding the same subject matter. 
Furthermore, some reports may not be pertinent, i.e., 4 of the citations are 
progress reports from one RU, 1 citation is a field report, and another is an 
interim report. These 6 reports offer very little, if any, information that 
would be useful in the general description of the physical environment. In 
addition, one of the RU's supports the oil-spill-trajectory-simulation model, 
as discussed in Section 1V.A.l.c of the EIS. About 15 of the reports were 
published in 1984, which indicates that at least some of the work was in 
progress prior to 1984; 11 of the RU's began work in 1983 or earlier. 

The Barrow Arch (Chukchi Sea Planning Area) Synthesis Meeting was -held at 
Girdwood, Alaska, from October 30 to November 1, 1983. Nine of the 12 RU's 
noted previously were represented by participants at this meeting. Thus, some 
of the information contained in the reports published subsequent to 1983 was 
available and considered for use in this EIS. 

Figures 111-6 and 111-7, used in this EIS to depict the general oceanographic 
circulation of the planning area, are very similar to the figures used by 
Aagaard (1986) in a presentation of Chukchi Sea physical oceanography at an 
OCSEAPjMMS Chukchi Sea Information-Update Meeting held in Anchorage, Alaska, 
on March 27, 1986. Thus, it is presumed that the general information shown in 
Figures 111-6 and 111-7 is still pertinent, even though it is based on 
historic data. 

With regard to the descriptive information base of the EIS, Regulations for 
Implementing the Procedural Provisions of the NEPA (43 FR 55978-56007, 
November 29, 1978) note the following: "(1) agencies shall reduce excessive 
paperwork by preparing analytic rather than encyclopedic environmental impact 
statements [1502.2(a)] and reducing emphasis on background material (1502.10) 
and (2) the environmental impact statement shall succinctly describe the 
environment of the area(s) to be affected or created by the alternatives under 
consideration (1502.15)." It would appear from these regulations that a full 
and complete description of all the environmental factors is not required for 
an analysis of the effects that petroleum exploitation in the Sale 109 area 
might have on the affected environment. 

Some additional information and citations have been added to Section 1II.A. 
Although this information provides a few more details, it does not change the 
overall description of the physical environment in this EIS. 

Response NOAA-9 

The description of sea ice in the EIS is a general summary of ice conditions 
in and adjacent to the Sale 109 area. This summary is not meant to be tempo- 
rally or spatially specific, except for a few examples, nor is it meant to be 



encyclopedic (see Response NOAA-8). The citations in the text indicate some 
of the references that can be used for temporal or spatial details. The text 
of Section III.A.4 has been revised to include the work of Stringer and Groves 
(1986). In addition, Figure 111-8 has been revised and is based on a figure 
from Stringer and Groves (1986). 

With regard to the dated database, a review of the databases for some of the 
references used in the sea-ice description shows the following: (1) Webster 
(1982) used information for a 29-year period from 1953 to 1981, (2) LaBelle et 
al. (1983) has a bibliography containing references from 1900 to 1982, and 
(3) Stringer and Groves (1985) used data from 1972 and 1983. 

Response NOAA-10 

The general features of the Chukchi Sea Planning Area sea-ice regime are 
described in Section III.A.4. The general relationship of sea ice as a 
constraint to petroleum exploitation, and the strategies and technologies used 
or being developed to mitigate the effects of this constraint, are discussed 
in Section IV.A.3.a. The discussion of sea ice is descriptive because, as 
noted in Section IV.A.3.a, many factors influence the magnitude of the forces 
that ice can exert on any structure; furthermore, some of the information 
needed to evaluate the capability of a manmade structure is proprietary and 
thus not available to the public. In addition, the technologies that have 
been and are being developed to operate in the Beaufort Sea-ice environment 
are discussed in Section III.A.3.a. This format should provide the reader 
with general background information concerning sea ice and technologies. 

The effects that sea ice might have on vessels and offshore facilities are 
evaluated when exploration plans and development and production plans are 
submitted--in accordance with 30 CFR 250.34 and Alaska OCS Orders Governing 
Oil and Gas Lease Operations (Rathbun, 1986), Order No. 2--for public comment 
and MMS approval. 

The MMS Alaska OCS Orders Governing Oil and Gas Lease Operations on the Alaska 
OCS implement the safety and antipollution measures that the lease operators 
are required by law to follow. It is through these OCS Orders that standards 
are set for (1) the design, fabrication, and installation of platforms or 
other structures and (2) all activities associated with drilling and producing 
activities. Order No. 2 requires that the lease operator submit evidence that 
the drilling unit is capable of withstanding the oceanographic, meteorologic, 
and ice conditions for the proposed area of operations. Order No. 8 states 
that all new bottom-founded platforms shall be subject to review under the 
Platform Verification Program. Hence, the design, fabrication, and instal- 
lation of these units must be reviewed by an independent third party, a 
Certified Verification Agent, who has the technical expertise to make the 
necessary evaluations and judgments. 

The operational experiences of various types of drilling units in the Beaufort 
Sea provide a basis for making the qualified statement that there are specific 
types of units capable of operating in certain areas during certain periods of 
time. Mobile bottom-founded drilling units are noted as being capable of 
operating in waters shallower than 30 meters. Waters shallower than 30 meters 
constitute only a fraction of the Chukchi Sea Planning Area, and most of the 
shallower-water area lies south of Icy Cape. The operational capabilities of 

floating units are limited by environmental factors, principally ice condi- 
tions. When ice, oceanographic, and meteorologic conditions begin to threaten 
the safe operation of the unit, drilling operations are stopped, the well is 
safely shut in, and the unit is moved off location. 

Response NOAA-11 

A brief discussion on superstructural icing has been added to Section 
IV.A.3.a. However, superstructure ice was not considered to be an 
environmental hazard to Sale 109-area petroleum exploitation at the Barrow 
Arch Synthesis Meeting (Truett, 1984). In the northern Bering SeajNorton 
Sound area, superstructure icing was considered to be a hazard only to (1) 
floating drilling vessels (low severity) and (2) workboats and service vessels 
(moderate severity) (Truett, 1985). 

Response NOAA-12 

The commenter did not state any specific reasons why greater consideration 
should be given to seabed hazards that might affect bottom-founded structures, 
other than noting the morphology and dynamic features. The dynamic features 
of the seafloor sediments are considered in Section IV.A.3.b(2). 

The commenter noted a concern regarding ice gouging, strudel scouring, storm- 
generated currents, and sediments with permafrost and associated gas hydrates. 
Ice gouging is discussed in Sections IV.A.3.a(l) and (3), and storm-generated 
currents are discussed in Section IV.A.3.b(l). Ice gouging and storm surges 
are given about the same consideration in the EIS that they were given in the 
discussion of environmental hazards in the Barrow Arch (Chukchi Sea Planning 
Area) Synthesis Meeting (Truett, 1984). 

Strudel scour was not noted as a potential hazard at the Barrow Arch Synthesis 
Meeting (Truett, 1984) and thus was not discussed as a hazard in the EIS. 
Strudel scour would be less of a hazard along the Chukchi Sea coast than it is 
along the Beaufort Sea coast. As noted in Section III.A.l.b, in relation to 
sea-ice decay, there are no major rivers along the Chukchi Sea coast. The 
landfast-ice zone along the Chukchi coast also is generally narrower than it 
is along the Beaufort coast, and there is the system of leads and polynyas 
extending alongshore between the landfast ice and the pack ice that would 
provide some drainage of potential floodwaters. 

As noted at the Barrow Arch Synthesis Meeting, subsea permafrost was 
considered to be minimal or nonexistent throughout the Chukchi Sea Planning 
Area, except possibly very near the coast (Truett, 1984). Surficial sediments 
were thought to be too thin to have retained subsea permafrost. Seismic 
profiles in the Chukchi Sea also have not shown any likely major areas of gas 
hydrates (Truett, 1984). Thus, subsea permafrost and gas hydrates were not 
discussed as hazards in the EIS. 

The information about features of the physical environment and potential 
environmental hazards discussed in the EIS is based on prelease information. 
Additional information about the physical environment, particularly site- 
specific information, is required for postlease offshore operations. The 
exploration and development and production scenarios presented in the EIS are, 
as noted, only hypothetical. Because the location of potential reservoirs-- 



and hence exploration and development and production facilities--is unknown, 
the effects that environmental hazards may have on fixed and mobile drilling 
units at and in the vicinity of specific sites are more appropriately 
evaluated when exploration plans and development and production plans are 
submitted--in accordance with 30 CFR 250.34 and Alaska OCS Orders Governing 
Oil and Gas Lease Operations--for public comment and MMS approval. 

OCS Order No. 2, Paragraph 2.1.1, states that all fixed and mobile drilling 
units shall be capable of withstanding oceanographic, meteorologic, and ice 
conditions for the proposed area of operation. The lessee shall submit with 
the exploration plan and development and production plan evidence to the RSFO 
of the fitness of the drilling unit to perform the planned drilling operation. 
Furthermore, Paragraph 2.1.3 states that lessees shall submit a shallow- 
hazards report and conduct a shallow-geologic-hazard survey or other surveys 
as required by the RSFO. The shallow-hazards survey includes, hut is not 
limited to, the following: seismicity, active faults, shallow gas, mud 
slides, steep-walled canyons, steep slopes, buried channels, unstable soil 
conditions, current scour, ice gouging, bottom and subbottom permafrost, 
pipelines, anchors, ordnance, shipwrecks, and other potential geologic and 
manmade hazards (Notice to Lessees No. 83-5). 

Geotechnical data for the sediment at specific sites would be required if 
manmade structures are placed on the seafloor. This data would be included in 
the exploration plans and development and production plans noted above. 

VI 
C OCS Order No. 8 states that all new bottom-founded platforms shall he subject 

to review under the Platform Verification Program. Hence, the design, fabri- 
cation, and installation of these structures must be reviewed by an inde- 
pendent third party, a Certified Verification Agent, who has the technical 
expertise to make the necessary evaluations and judgments. 

Thus, the concerns regarding potential environmental hazards continue to be 
recognized and addressed through the requirements of regulations that apply to 
operations conducted in the postlease phase. 

Response NOAA-13 

A brief discussion of anchor ice has been added to Section 1II.A. Although it 
is capable of transporting entrapped sediment from the substrate to which it 
is attached, anchor ice does not appear to be a hazard to bottom-founded 
structures, as noted by the commenter. As noted by Reimnitz, Kempema, and 
Barnes (1986), storm-generated-anchor-ice formation is a short-lived phe- 
nomenon. Furthermore, anchor ice in the Beaufort Sea actually has been 
observed only out to depths of about 5 meters; the formation of anchor ice in 
deeper waters--out to depths of perhaps 15 to 20 meters--is based on observa- 
tions in other regions and the depth to which storms may disrupt the thermo- 
cline, at depths of 15 to 20 meters, in the Beaufort Sea in the fall. 

Although the phenomenon of anchor-ice formation and its buoyant force have 
been known for years,. anchor ice has not been observed to he a hazard to any 
of the bottom-founded drilling units, gravel islands, causeways, or test 
structures located in waters shallower than 20 meters in the Beaufort Sea. At 
'the Beaufort/Chukchi Sea Synthesis Meeting (USDOC, MOAA, 1978; Truett, 19841, 

anchor ice was not considered an environmental hazard to any bottom-founded 
structures. 

The commenter does not present any evidence that anchor ice is a hazard to 
bottom-founded structures--other than noting that a liter of water, when 
frozen, is theoretically capable of lifting 122 grams of sediment. 

Response NOAA-14 

This concern is addressed, in part, in Respo~se NOAA-8. The effects of ocean 
circulation and ice on pollutant transport and the simulation of coastal and 
shelf circulation are discussed in Sections IV.A.l and IV.A.2. 

Response NOAA-15 

The type of information required to calculate design waveloads, freeboard 
elevation, estimated sediment erosion and scour, and predicted damage to slope 
protection for gravel islands is more appropriately presented in the explora- 
tions plans and development and production plans that are submitted--in 
accordance with 30 CFR 250.34 and Alaska OCS Orders Governing Oil and Gas 
Lease Operations--for public comment and MMS approval. See also Response 
NOAA-12. 

Response NOAA-16 

The text in Section III.B.l has been amended to address the first two 
concerns. The Peard Bay study data in question are not generalizable to the 
whole region, and the information regarding productivity would not change the 
analysis in the EIS. 

Response NOAA-17 

The text in Section 111 .B. 1.a has been amended to address this concern 

Response NOAA-18 

The text in Section I11 .B. 1 .a has been amended to address this concern 

Response NOAA-19 

The text in Section 1II.B.l.c has been clarified with respect to Stoker's 
(1981) study, and a citation of oral communication with Phillips (1986) 
relates to RU 205. 

Response NOAA-20 

See Response NOAA-6 

Response NOAA-21 

The Cape Thompson seabird colony is not located within the Sale 109 area (the 
Chukchi Sea Planning Area), and it is very unlikely that this seabird popula- 
tion would be affected by the proposal. Therefore, the decline in the colony 
is not discussed in Section 111. The decline in the murre population at Cape 



Thompson probably is due to natural fluctuations in the availability of 
seabird prey (food organisms) and water temperatures. 

Response NOAA-22 

Geraci and St. Aubin (1986) state that, in fish and mammals, ingested hydro- 
carbons are metabolized by enzyme systems in the liver and are excreted in the 
urine. These enzymes are ubiquitous in mammals (Gillette, Davis, and Sasame, 
1972) and have been demonstrated in other whale and dolphin species (Geraci 
and St. Aubin, 1982); and it is reasonable to assume that these enzymes also 
exist in bowhead whales (Geraci and St. Aubin, 1986). There is no evidence to 
indicate that small amounts of ingested oil would block the gastrointestinal 
tract of bowheads. There is evidence that bowheads would be capable of 
metabolizing small quantities of ingested oil (Geraci and St. Aubin, 1986). 
There is no evidence to indicate that whales would knowingly ingest large 
amounts of oil. Testing the hypothesis that bowheads can metabolize and pass 
crude oil and petroleum products is highly impractical. In the absence of 
bowhead-specific data, extrapolation from related species constitutes the best 
data available. 

Response NOAA-23 

The text in Section IV.1 has been amended to address this concern. 

ih 
E3 

Response NOAA-24 

The definitions in the EIS relate to spatial and temporal effects on popula- 
tions, while the comment reveals a strong process orientation. Macrophytes 
(kelp beds, in particular) are vulnerable to effects because of their apparent 
rarity. They may be considered important because of their rarity and the 
opportunity they present for increased habitat and species diversity, rather 
than for their quantitative contribution to primary productivity. 

Oil-spill effects on seabirds are generally short-term events in which birds 
are directly killed by a spill. There is no evidence to indicate that oil 
spills will have long-term effects on the reproductive success of seabird 
populations, either through loss of food sources or through habitat contami- 
nation. Oil in the pelagic environment of the seabird populations would not 
persist as a contaminant for more than 10 to 30 days, and the effect on 
seabird-food sources (prey) would be short-term due to the rapid recruitment 
of prey species. Therefore, the effect on birds is likely to be MINOR. 

The natural changes in water temperature and ice cover (length of ice season 
vs. open-water season) on the availability of seabird-food sources (prey) have 
an effect on seabird reproductive success that is several magnitudes greater 
than the potentlal effects of even a large oil spill (several hundred thousand 
barrels). Annual changes--variations in ice conditions and water tempera- 
tures--have affected the reproductive success of all seabird colonies in the 
northern Bering and Chukchi Seas. 

Response NOAA-26 

The text of Section II.A.2.a(2) has been revised to indicate that only the 
fall bowhead whale migration occurs at a time when drillship operations may be 
affected. 

Response NOAA-27 

The low-resource case assumes that transportation of produced crude would be 
accomplished by offshore loading of tankers. This method of transportation is 
one option considered feasible in the literature (Han-Padron, 1984). Any 
particular design would be assessed for technical and economic feasibility at 
the time when oil is discovered. The environmental implications of this 
oil-transportation mode are addressed in Appendix C. 

Response N O W  

The transportation scenario for the high-resource case provides the oppor- 
tunity to assess a potential alternative transportation methodjroute.. It was 
selected for the high case rather than the mean case, partly because it relies 
on technology that is still evolving. The transportation of oil to the TAP 
via an onshore pipeline, as assumed in the mean case, is based on technology 
that is already highly developed. Moreover, the TAP is expected to have 
excess capacity at about the same time that oil could be produced from the 
Chukchi Sea and, thus, would provide the advantage of using existing industry 
infrastructure in the Arctic. It is possible that the resources for the high 
case could be transported in the same manner as for the mean case. 

Response NOAA-29 

The location of Blossom Shoals has been identified in Figure 111-1. 

Response NOAA-30 

The sand-wave fields were noted in the text of the reference but were not 
identified, per se, on any of the accompanying figures. 

Response NOAA-31 

Additional information on permafrost has been added to the text in Section 
III.A.l.c(2) to address this concern. 

Response NOAA-32 

The text of Section III.A.4.a(3) has been revised to address this concern. 

Response NOAA-33 

The text in Section I11 .B. 1.a has been amended to address this concern 

Response NOAA-25 

See Response BIA-1 

Response NOAA-34 

The text in Section III.B.l has been amended to address this concern. 



Response NOAA-43 Response NOAA-35 

See Responses MMC-26 and EPA-2 

Response NOAA-35 

The Submerged Lands Act (43 U.S.C. 1301-1315) states that the seaward boundary 
is 3 geographical--not statute--miles from the coastline. 

Response NOAA-37 

The text in Section IV.B.2.c has been amended to address this concern. 

Response NOAA-38 

These references have been added to the FEIS Bibliography 

Response NOAA-39 

The 50- to 100-meter depths that are common over much of the Chukchi shelf are 
not likely to suffer much contamination as a result of an oil spill. Informa- 
tion from the North Aleutian Basin Synthesis Report suggests that, in water 
depths found on the Chukchi and Bering Sea shelves, one might expect 0.1 
percent of crude oil spilled to get into sediments within 10 days (Manen and 
Pelto, 1984). However, water depth is not the only important variable; the 
presence of a surf that will beat the oil into sediments also is an important 
factor. Therefore, we would expect the Chukchi Sea, which is calmer than the 
Bering, to experience the same or a lesser degree of contamination. 

Response NOAA-40 

See Response NOAA-6. The text in Section IV.B.4.a(l) has been amended to 
address these concerns. More analysis has been added for anadromous species; 
however, the analysis still is centered on the 1983 nearshore database as the 
best available data, even though its limitations are recognized. The overall 
effect is the highest level of effect that is most likely to be incurred by 
any species. Many of the higher-order effects (e.g., MODERATE levels) are not 
the most likely result of the proposed activities; rather, they are less 
likely to occur because of the particularities of timing of events. 

Response NOAA-41 

The text in Section IV.R.4 has been clarified to address this concern. 

Response NOAA-42 

The paragraph cited in Section IV.B.4 is not viewed as being inconsistent with 
the previous analysis, especially in light of the expanded treatment of 
anadromous fishes. However, the text has been amended to reduce the emphasis 
on current or future research. 

There are no Sentences 7 and 8 in the referenced paragraph; however, the 
cumulative-effects discussion of Section IV.B.4 has been amended to address 
this concern. 

Response NOAA-44 

The MMS appreciates the comment and the concern; the commenter is referred to 
Response NOAA-43. 

Response NOAA-45 

The Sale 109 resource estimate includes all the resources for the Chukchi Sea 
Planning Area; therefore, the construction that is hypothesized for this lease 
sale takes into account all the development that would accompany full produc- 
tion from the lease sale area. This level of development is expected to dwarf 
any development that might occur for other offshore sales in the Chukchi Sea. 
For example, the resource estimate for the Chukchi Sea portion of the.Beaufort 
Sea Planning Area is insignificant compared to that of the Sale 109 area; 
development of this area would not add significantly to the magnitude of the 
construction projected for the Sale 109 area. In the event that State 
offshore-sale areas are reinstated on the State lease-sale schedule, Sale 109 
activities again would overwhelm those of the State because the MMS estimates 
the probability of hydrocarbons in the State sale areas to be very small and 
economically recoverable resources to be negligible. As a result, synergistic 
or cumulative effects are expected to be no different from those described in 
the EIS. 

Response NOAA-46 

See Response NOAA-43 

Response NOAA-47 

Water depths inside Peard Bay generally are within the 5.5-meter isobath and 
would not need to be made deeper. If more precise measurements indicated that 
some dredging were necessary, the channel width would probably be about 130 
meters--adequate to handle the large sealift barges, should one be blown 
sideways. 

The U.S. Army Corps of Engineers has been added to the list of permitting 
agencies in the Section IV.B.4.d cumulative-effects assessment. 

Response NOAA-49 

The seal species in the Sale 109 area (spotted, ringed, and bearded seals) do 
not occur in large aggregations. These seals are widely distributed in small 
groups or as single animals along the broad ice front; thus, large numbers of 
seals are not likely to be oiled. Seal densities in the Sale 109 area do not 
exceed five seals per square kilometer, except at coastal-haulout sites that 
have a very low chance of contact (less than 5%) by a spill within 10 days. 



Response NOAA-50 Response NOAA-55 

In the EIS, the effect on polar bears from consuming contaminatedjoiled seals 
is not understated but instead probably is overstated. Polar bears range over 
thousands of square kilometers of ice/water habitats during their search for 
seals and are not likely to select oiled seals over uncontaminated seals (the 
vast majority of the seals available to the bears). A possible effect on 
polar bears from eating oiled seals would only occur within a short period of 
time (about 3 days) after the seals were oiled. After this short period of 
time, the contaminated seals would be naturally cleansed of the oil; and/or 
the oil on a seal would lose its toxic fractions and probably have no effect 
on the polar bear that eats the seal. 

There is no conclusive evidence that polar bears are acutely affected by small 
amounts of petroleum. In the Canadian study presumably referred to, three 
polar bears were coated with oil and they consumed large amounts of oil while 
grooming their fur. Such extensive oiling/contamination of polar bears is not 
likely to occur in their natural environment--even if the bears do come in 
contact with a spill. In the Canadian study, the polar bears were forced to 
enter an enclosed pool that had a layer of oil on it (Oristland et al., 1981). 

Response NOAA-51 

Oil spills under the ice would not spread appreciahly before being 
encapsulated or frozen in the ice during the ringed seal pupping/denning 
season, when breathing and access holes in the ice are maintained by the seals 
(see Fate and Behavior of Spilled Oil in Sec. IV.A.2). Thus, oil spills would 
not selectively contaminate ringed seal breathing and access holes in the ice. 

Response NOAA-52 

Jack Lentfer (19831, the principal investigator of an unpublished study on the 
effects of noise on polar bear denning (cited in Sec. IV.B.6.b) did not define 
what types of seismic noise were measured from within the polar bear den, nor 
did he give the distance from the sound source; therefore, "seismic 
activities" and "very near" cannot be specifically defined in this EIS. 
Lentfer's general statement about the study results gave no specific details 
of the study. 

Response NOAA-53 

The effects of noise produced from year-round production platforms and 
associated activities are assessed in Section IV.B.6.d (Effects of Construc- 
tion Activities). There are no data to indicate that production platforms 
would cause long-term (several years) displacement of marine mammals, nor is 
there any evidence to suggest that migration paths would be blocked. 

Response NOAA-54 

The text in Section IV.B.7.a has been amended to address this concern. 

The spring lead system is very dynamic. Considerable amounts of new (grease) 
ice are formed in open leads and leads that frequently open and close. If oil 
was spilled into a lead, the ice present would restrict the spread of the oil 
and the spill area would be smaller than that predicted for open-water condi- 
tions. The combination of lead/maqrix pumping and agitation of grease-ice 
against larger ice floes would result in an initial increase in oil dispersion 
in the water column. However, this process would quickly cease, since small- 
scale grease-ice/oil mixing and agitation   gain st the more stationary ice 
floes can result in significant water-in-oil emulsification in as short a time 
cs a few hours. The water-in-oil emulsification may reside just under grease- 
ice at the grease-ice/seawater interface. Grease-ice and any spilled oil 
within the lead system would be blown in a downwind direction and eventually 
would accumulate at the downwind edge of open leads. The accumulated grease- 
ice and oil would then be pushed onto the adjacent ice when the lead closed 
(Payne et al., 1984). In this way, leads would be purged of spilled oil 
relatively quickly--in as few as several days (not weeks, as suggested by the 
commenter)--after cessation of a spill. 

Response NOAA-56 

The text in Section IV.B.7.a(l) has been clarified regarding this point. 
Geraci and St. Aubin (1986) estimated that a critical dose of fuel oil for an 
adult bowhead might be on the order of 200 to 625 liters. They concluded that 
these quantities are well beyond the limits of what might accidentally or 
purposely be consumed by a cetacean at sea (5eraci and St. Aubin, 1982). 

Response NOAA-57 1 
Bowhead whales are not expected to ingest larger quantities of oil; however, 
it might be possible for bowheads to pass petroleum hydrocarbons through the 
digestive system, since this capability has been demonstrated in other marine 
mammals (e.g., herp seals [Smith and Geraci, 19751). 

Response NOAA-58 I 
The text in Section IV.B.7.a(Z) has been amended to address this concern. I 
Response N O A M  I 
See Response NOAA-4. 

Response NOAA-60 

The text in Section IV.B.7.b has been amended to address this concern 

Response NOAA-61 

The text in Section 1V.B. 7. b(2) has been amended to address this concern 



Response NOAA-62 

The number of gray whales expected to be displaced over the long term is 
unlikely to be a significant portion of the regional population. 

Response NOAA-63 

The text in Section 1V.B. 7 .c has been amended to address this concern. 

Response NOAA-64 

The text in Section IV.G.3 has been clarified to address this concern. 

Response NOAA-65 

The additional analysis provided in Section IV.B.7.a(3) addresses this 
concern. The E1HS does not believe that conclusion contradicts the potential 
for noise effects. Rather, the conclusion acknowledges that there probably 
would he effects but that those effects probably would be EIINOR. The 
additional analysis in this new subsection should provide a better foundation 
for understanding the basis of our conclusion. 

Response NOAA-66 

The E1MS believes that current knowledge is adequate to determine likely 
effects of the lease sale on endangered cetaceans. Should oil be discovered 
in a commercially producible quantity beneath or near the spring lead system 
used by migrating bowheads, the !!?IS would consult with the h>lFS to ensure that 
development and production activities would not jeopardize the bowhead whale 
population. 

Response NOAA-67 

The text in Section 1V.I has been amended to address this concern 

Response NOAA-68 

The worst-case scenario was changed to incorporate and discuss the points 
raised in this comment. The worst-case scenario now includes production 
platforms and a major oil spill in the spring lead system. (See Sec. IV.1). 

Response NOAA-69 

The text in Section 1V.I has been amended to address thls concern 

Response NOAA-70 

The Bibliography has been amended to address this concern 
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May 1, 1987 

Draft Environmental Impact statement (DEIS) for the Chukchi Sea 
Outer Continental Shelf (OCS) Sale 109 planning area. Our 
comments focus on three aspects of the Sale 109 DEIS: (1) the 
proposed action and alternatives; (2) the proposed mitigating 
measures; and (3) the environmental impact assessment. Each of 
these topics are discussed below. 

Proposed Action and Alternatives 

Your proposal to offer for lease 5,448 blocks or approximately 
29.4 million acres (Alternative I) in the Chukchi Sea is not in 
keeping with the Secretary of the Interior's proposed "focused" 
leasing policy. Former Secretary William Clark, in his 
January 12, 1984, address to the OCS Policy Committee in 
Washington, D.C., first announced new leasing procedures under 
which the size of lease sale offerings would be reduced: 

concerted effort will be made to avoid drassins throush the 
22 month planning process those areas where-the level-of 
industry interest is minimal and conflicts exist with other 
uses. Industry interest, information gleaned from earlier 
sales, and MMS analysis of geological and geophysical 
information will be carefully examined to refine the origi- 
nal area of consideration into smaller but much more precise 
areas of leasing interest. 

I 
STATE- 1 

Mr. Alan Powers 
Regional Director 
Minerals Management Service 
P.O. Box 101159 
Anchorage, AK 99510 

Dear Mr. Powers: 

The state has reviewed the DeDartment of the Interior's (DOI) 1 

The DO1 has continued to publicly support this "focused" leasing 
policy and has proposed it as a method to reduce potential 
environmental concerns associated with OCS lease sales in the new 
five-year leasing program. Given this commitment to reduce the 

size of lease sale offerings and focus on areas of high hydro- 
carbon potential, we request an explanation of why the preferred 
alternative in the DEIS is to offer the entire 29.4 million acres 
contained in the Chukchi Sea planning area. 1 
Consistent with DOI's focused leasing policy, the state strongly 
recommends that DO1 adopt Alternative VI - Coastal Deferral which 
would defer 1,630 whole or partial blocks located along the 
eastern shore of the Chukchi Sea extending from 3 to 70 miles 
offshore. The coastal deferral area is estimated to contain only 
16.4 percent of the total projected oil reserves in the Chukchi 
Sea planning area. However, deferral of this area would provide 
significant protection to: the Chukchi polynya, an important 
spring migration corridor for waterbirds and bowhead and beluga 
whales; denning and feeding areas for polar bears; important 
summer habitats for spotted seals, belugas, and walrus; offshore 
subsistence harvest areas for Barrow, Wainwright, Point Lay, 
Point Hope, and Atqasuk: and important coastal habitats such as 
Peard Bay, Yasegaluk Lagoon, and seabird colonies and feeding 
areas around Cape Lisburne and Ledyard Bay. 

The Chukchi polynya merits special attention due to the vul- 
nerability of marine m m a l s  and waterbirds to potential 
and noise disturbance impacts in this confined ice lead system. 
The Chukchi polynya is formed when prevailing winter and spring 
easterly winds move the ice pack away from shorefast ice. This 
tends to maintain an open ice lead system from January onward. 
The lead system is extremely important to marine mammals and sea 
ducks, particularly bowhead and beluga whales and king eiders, as ISTATE.2 
a spring migration corridor. Oilspills in this lead system could 
severely impact these species because they are concentrated both 
spatially and temporally. Noise and disturbance caused by 
industrial activities in this area have the potential to disrupt 
the spring migration of bowhead whales and subsistence whaling 
activities, because the whales are confined to the ice lead 
system. Although exploration could be timed to avoid these 
potential impacts, it is doubtful that production activities 
could be seasonally constrained. 

As we have stated before, the state prefers the use of mitigating 
measures in lieu of deferrals whenever scientific information and 
technological capabilities enables leasing to proceed in an 
environmentally sound manner. In the case of the Chukchi 
polynya, however, several questions remain which need to be 
addressed before leasing should occur. The state recommends that 
leasins be deferred in the coastal area alons the eastern shore 
of the-~hukchi Sea for at least another two years in order to: 
1) obtain additional information regarding the effects of 
industry-related noise and disturbance on subsistence whaling 
activity and marine mammals, including bowhead whales; 2) allow 
the oil industry to gain additional experience in operating in 



ENCLOSURE 1 

Mr. Alan Powers - 3 -  May 1, 1987 

multi-year ice conditions; and 3) allow time to determine whether 
appropriate mitigation measures for protecting the wildlife 
resources in the Chukchi polynya can be developed. 

Proposed Mitigating Measures 

The state supports the adoption of all the proposed stipulations 
and Information to Lessees (ITL) contained in the DEIS and 
believes that they will contribute to the necessary protection 
for fish and wildlife resources in the proposed sale area. In 
addition, we recommend: (1) changes to the language of proposed 
Stipulation 3 regarding protection of biological resources; 
(2) the adoption of a stipulation regarding testing of oilspill- 
containment equipment; and (3) modification of ITL No. 2 to 
include Ledyard Bay and important benthic habitats as areas of 
special biological sensitivity. Enclosure 1 contains specific 
language recommended for inclusion in mitigating measures for 
Sale 109. 

Environmental Impact Assessment 

The state has four major concerns regarding the Sale 109 DEIS 
environmental impact analysis, including: (1) the failure to 
include specific discussions or conclusions on the effects of 
oilspills and noise disturbance on marine mammals and birds of 
the Chukchi polynya, (2) the DEIS's apparent underestimation of 
potential oil and gas development impacts on bowhead whales, 
( 3 )  failure to acknowledge environmental benefits from the 
Coastal Deferral Alternative, and ( 4 )  deficiencies in the caribou 
impact discussion. These concerns are discussed in Enclosure 2. 

Please call if you have any questions regarding the state's 
comments. 

Enclosures 

cc: Commissioner Collinsworth, DFG, Juneau 
Commissioner Brady, DNR, Juneau 
Commissioner Kelso, DEC, Juneau 
Mayor Ahmaogak, North Slope Borough, Barrow 
Mayor Green, Northwest Borough, Kotzebue 
John Katz, Office of the Governor, Washington, DC 
Rod Swope, Office of the Governor, Juneau 

The state supports the proposed mitigating measures contained in 
the Draft Environmental Impact Statement (DEIS). The following 
changes or additional measures are also recommended as necessary 
to adequately protect the fish and wildlife resources in the 
Chukchi Sea planning area. These recommendations are predicated 
on the adoption of the Coastal Deferral Alternative. Should this 
alternative not be adopted, then the state would recommend a 
spring seasonal exploratory drilling restriction stipulation for 
the coastal deferral area, and a stipulation restricting the 
discharge of produced water, drilling muds, and cuttings in 
marine waters less than 10 meters deep. 

Stipulation 3 - Protection of Biological Resources - 

The state recommends that the wording of Stipulation 3 be revised 
as follows: 

a. If the Regional Supervisor of Field Operations (RSFO) 
has reason to believe that biological populations or 
habitats exist and require protection, the RSFO shall 
give the lessee notice that the lessor is invoking the 
provisions of this stipulation and the lessee shall 
comply with the following requirements. Prior to any 
drilling activity or the construction or placement of 
any structure for exploration or well drilling and 
pipeline and platform placement, hereinafter referred 
to as "operation," the lessee shall conduct site- 
specific surveys as approved by the RSFO in accordance 
with prescribed biological survey requirements to 
determine the existence of any special biological 
resource including: 

1. Very unusual, rare or uncommon ecosystems or 
ecotones; or 

2. A species of limited regional distribution that 
may be adversely affected by any lease operation. 

If the results of such surveys suggest the existence of 
a special biological resource that may be adversely 
affected by any lease operation, the lessee shall: 
(1) relocate the site of such operation so as not to 
adversely affect the resources identified; ( 2 )  modify 
operations in such a way as not to adversely affect 
significant biological populations or habitats deserv- 
ing protection, or (3) establish to the satisfaction of 
the RSFO, on the basis of the site-specific survey, 
either that such operations will not have a significant 
adverse effect upon the resource identified or that a 
special biological resource does not exist. The RSFO 
will review all data submitted and determine, in 
writing, whether a special biological resource exists 
and whether it may be significantly affected by the 



lessee's operation. The lessee may take no action 
until the RSFO has given the lessee written directions 
on how to proceed. 

b. The lessee, agrees that, if any area of biological 
significance should be discovered during the conduct of 
any operations on the leased area, the lessee shall 
immediately report such findings to the RSFO and make 
every reasonable effort to preserve and protect the 
biological resources from damage until the RSFO has 
given the lessee directions with respect to its pro- 
tection. 

The state's recommended revisions would enhance the protection I 
that this stipulation provides to biological resources. The 1 
primary advantages are: (1) it would not be confined to only 
those resources identified in the lease area, (2) the RSFO would / 
be required to determine, in writing, whether a special biologi- 
cal resource exists and whether it may be sisnificantlv affected. 
versus no requirements of written det&rminations, and -(3) the 
stipulation would be invoked when resources "require protection," 
versus when resources "may require additional protection." The 
last point is relevant because the Alaska Minerals Management 
Service (MMS) could propose that adequate protection is provided 
through existing mitigating measures. 

. I  
1 

facilities where oilspill containment and cleanup equipment 
are maintained in order to assure readiness. 

Recommended Stipulation 5 - Testing of Oilspill Containment 
Equipment 

Information to Lessees (ITL) 

- 
The state is concerned about industry's capability to clean up 
oilspills under conditions characteristic of the Chukchi Sea. 
The stipulation recommended below is designed to improve a 
lessee's oilspill response capability by requiring semiannual 
full-scale drills and frequent inspection of response equipment 
to assure readiness. We believe this stipulation would serve to 
improve oilspill response capability in the Chukchi Sea. Conse- 
quently, we recommend that the Testing of Oilspill Containment 
Equipment Stipulation, as presented below, be included in the 
Sale 109 Notice of Sale. 

The lessee shall conduct semiannual full-scale drills at the 
request of the lessor for platforms, drilling structures, 
and operator-controlled contracted cleanup vessels to test 
the equipment and the contingency plan. These drills must 
involve deployment of all primary equipment identified in 
the oilspill contingency plans as satisfying OCS Order 
No. 7 .  At least two of these drills shall include the 
primary equipment controlled and operated by the appropriate 
cooperative. These drills will be unannounced and held 
under realistic environmental conditions in which deployment 
and operations can be accomplished without endangering 
safety of personnel. Representatives of the U.S. Coast 
Guard, MMS and State of Alaska may be present as observers. 
The lessor's inspectors will frequently inspect oil and gas 

The state recommends that ITL No. 2 - Information on Areas of 
Special Biological and Cultural Sensitively be modified to 
include Ledyard Bay as an area of special biological 
The following excerpt from the Barrow Arch Synthesis Report 
clearly identifies the biological importance of this area. 

STATE-5 

Ledyard Bay is a highly productive area of the eastern 
Chukchi Sea, perhaps the most important in the Barrow Arch 
for seabirds and waterfowl. Relatively shallow water and 
annually abundant marine fauna combine to provide rich 
spring, summer, and fall feeding habitats for many of the 
region's birds. The bay is especially significant to 
regional and local populations of seabirds; almost all 
alcids and larids nesting at Capes Lisburne and Lewis feed 
there throughout June and July every year, many thousands of 
them continue to forage there in August in some years, and 
several thousand subadult glaucous gulls feed and stage 
there in August of most years. Ledyard Bay is also particu- 
larly important to Alaskan and Canadian populations of 
common and king eiders; tens of thousands, or perhaps 
hundreds of thousands, of these regionally and locally 
important sea ducks stage and nest there in July and August. 

In addition to Ledyard Bay, reference to macroalgal beds and 
important walrus benthic feeding habitat should be included as 
areas of special biological sensitivity in proposed ITL No. 2. 
To date, these areas are poorly defined, however, ongoing re- 
search studies should aid in further delineating these important 
habitats. 

1 
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ENCLOSURE 2 

The state has a number of concerns regarding the Sale 109 Draft 
Environmental Impact Statement (DEIS) environmental impact 
analysis. We have focused our comments on four primary concerns: 
(1) inadequate impact analysis for the Chukchi polynya, 
( 2 )  underestimation of potential oil and gas development impacts 
on bowhead whales, ( 3 )  failure to acknowledge environmental 
benefits from the Coastal Deferral Alternative, and 
(4) deficiencies in the caribou impact discussion. Each of these 
concerns are discussed below. 

Impact Analysis for Chukchi Polynya 

The DEIS does not contain any specific discussion or conclusions 
on the effects of oilspills or noise disturbance in the Chukchi 
polynya. This ice lead system is an important spring migration 
corr~dor for bowhead and beluga whales and numerous species of 
waterbirds, particularly eider ducks. The Chukchi polynya acts 
to concentrate these species both spatially and temporally, which 
significantly increases their vulnerability to oilspill or 
disturbance impacts. For example, the entire population of 
bowhead whales passes through this lead system from mid-April to 
early June and, in some years, the majority of the migration may 
occur within a two-week period. It is also believed that the 
entire eastern Beaufort Sea stock of beluga whales, estimated at 
11,500 animals, moves through this nearshore lead system in 
spring. The open leads provide essential early-season resting, 
staging, and feeding habitat for large numbers of alcids, larids, 
waterfowl, and loons during late April to late June, and extreme- 
ly large concentrations may occur when inclement weather forces 
migrants to "stop-over." The Barrow Arch Synthesis Report 
repeatedly acknowledges the importance of the Chukchi polynya as 
a migration corridor, and it notes the high degree of vulnerabil- 
ity to species using this area from oil development activities. 

The DEIS does provide a general analysis which attempts to 
discount concerns of oilspill impacts in ice leads on page 
IV-B-66 : 

Perhaps the most serious situation could occur if oil were 
spilled into a lead from which bowheads could not escape. 
In this case, whales could die or suffer pulmonary distress 
from the inhalation of toxic vapors. The probability of 
such an occurrence is extremely low; generally, only a small 
fraction of the bowhead population would likely occupy the 
affected lead at any given time and thus be subject to 
mortality. 

The assessment that only a small fraction of the population may 
occupy an affected lead at any given time is incorrect. A 
significant percentage of the bowhead whale population could 
occupy a portion of the Chukchi polynya anytime from April to 
June. For example, the 1980 spring bowhead census counts at 
Point Barrow documented that 70 percent of the observed spring 
migration passed by within four days. 

We recommend that the Final Environmental Impact Statement (FEIS) ( 
provide a detailed analysis of the wildlife resources that 
utilize the Chukchi polynya and the potential impacts that could 
occur to these species. This discussion should also address the 
potential impacts from oil tankers using the Chukchi polynya. 
The DEIS's low and high resource development scenarios predict 
that 150 and 750 oil tanker trips, respectively, would be made 
each year. Such a high level of oil tanker activity 
ly increases our concerns regarding possible oilspill and noise 
disturbance impacts, particularly if the Chukchi polynya is used 
as a transportation corridor. 

Underestimation of Potential Impacts to Bowhead Whales 

A major shortcoming of the DEIS is that the potential effects of 
oil and gas exploration are generally underestimated. This is 
particularly true with respect to marine mammals which are 
seasonally abundant in the Chukchi Sea planning area. Following 
are a few specific examples of such underestimation for bowhead 
whales. 

The DEIS overall assessment of minor impacts to bowhead whales 
appears to be very conservative. In comparison, the Sale 87 1 (Beaufort Sea) FEIS predicted moderate impacts to bowhead whales. 
We do not believe reducing the overall impact assessment from 
that predicted in the Sale 87 FEIS is justified, especially 
considering the increased vulnerability of bowheads during their 
spring migration through the Chukchi polynya, which was not 
included in Sale 87. The Sale 109 FEIS should justify the 
reduction in impact assessments for bowhead whales between Outer 

STA TE-7 Continental Shelf Sales 87 and 109. !TATE-8 

We do not believe that the scenario used in the worst case 
analysis for bowhead whales (pages IV-1-1 through IV-1-21 is a 
"worst case scenario.'' A 100,000 barrel spill occurring within 
the Chukchi polynya during the spring migration would generally 
have a much greater impact to bowhead whales than the fall STA TE-9 
oilspill scenario presented in the DEIS. The worst case 
in the FEIS should be modified to address a major spill in the 
Chukchi polynya during the spring bowhead whale migration. 1 
We also question the DEIS minor impact prediction for bowhead 
whales in the worst case analysis. Since there has never been a 1  
direct observation of a bowhead whale contacting an oilspill, it 
is purely speculative to state that "encountering a 100,000 
barrel spill . . . would affect whales only slightly" (DEIS page 

in any particular area." The data collected on bowhead whales 

IV-1-21. This prediction is based in part on the assumption that TATE-~O 
bowhead whales are migrating through without "feeding or milling 

this region are far from adequate to support this assumption, 
especially for the fall season. In fact, there are no data to 
our knowledge with which to evaluate fall feeding in the sale 
area, although we know that from September to October bowheads 
feed in the area just west of Point Barrow. 



Underestimation of Benefits from the Coastal Deferral Alternative 

The DEIS significantly underestimates the benefits or environ- 
mental protection that would be derived from the Coastal Deferral 
Alternative. We are particularly concerned that the DEIS eval- 
uation concludes that environmental effects and subsistence 
harvest impacts would be the same regardless of whether the 
coastal area was deferred. We believe that removing the spring 
migration corridor used by bowhead and beluga whales; denning and 
feeding areas for polar bears: the area of highest density of 
ringed seals along the Alaskan coast; important summer habitats 
for spotted seals, belugas, and walrus; and primary subsistence 
harvest areas from consideration must substantially reduce the 
projected environmental effects of oil and gas development in the 
Chukchi Sea planning area. The FEIS should more accurately 
reflect the benefits that would be accrued from adopting the 
coastal deferral alternative. 

Deficiencies in the Caribou Impact Discussion 

The DEIS discussion on potential onshore development impacts to 
caribou appears to be deficient in three respects. First, the 
DEIS underestimates potential impacts to caribou from a pipeline 
between Pt. Belcher and the Trans Alaska Pipeline System (TAPS) 
Pump Station 2. The pipeline route described in the DEIS would 
avoid the calving range of thewestern Arctic Herd and Teshekpuk 
Lake Herd thereby minimizing potential caribou impacts. However, 
the DEIS (page 11-81 also states "The pipeline route would vary 
if production within National Petroleum Reserve-Alaska (NPR-A) or 
the Beaufort Sea could be facilitated by a different alignment." 
Given the likelihood of oil discoveries in the western Beaufort 
Sea, the FEIS should evaluate the potential caribou impacts which 
might result from an alignment that would facilitate Beaufort Sea 
production. 

STATE- 1 1  

STATE- 12 

Second, the DEIS provides only a very general discussion on the 
cumulative effects of oil development in the NPR-A, the Mackenzie 
delta. and the Arctic National Wildlife Refuge. It does not 
discuss the possibility of additional oil developments that could 
be triggered by the presence of a pipeline generated by offshore 
development in the Sale 109 area. Small onshore oil and gas 
discoveries that could not independently justify a pipeline, 
could tie into a major pipeline between the Chukchi Sea and TAPS. 
The FEIS should evaluate the impacts of satellite developments to 
caribou in addition to the single transportation corridor by 
itself. 

Finally, although the caribou narrative in the DEIS is fairly 
objective, it does contain a few errors. Examples include: 1 

Page IV-B-82: The DEIS overall conclusion on the potential 
effects to caribou only identifies potential impacts to the STA 
Western Arctic Herd (WAH). Dependent on the actual route of 
the pipeline corridor, the WAH, Central Arctic Herd (CAH), 
and the Teshekpuk Lake caribou herd could all be effected. 1 

Page IV-B-83, third paragraph: The DEIS states that "Some 
displacement of the Central Arctic caribou herd from a small 
portion of the calving range near Prudhoe Bay facilities has 
occurred." Caribou biologists generally agree that there 
has been almost total cessation of calving in the Prudhoe 
Bay field, and measurable displacement of calving from the 
Milne Point road even during periods of very low traffic. 
The FEIS should revise the first sentence in this paragraph 
to delete the words "some" and "a small portion of the 
calving range near". 

- 
Page IV-B-83, fourth paragraph: MMS should be aware that 
the research and conclusions by Carruthers et al. (1984) 
have been contested by several caribou biologists. 
Carruthers et al. (1984) concluded that caribou cows and 
calves avoid the TAPS corridor because it runs primarily 
along riparian habitat which cows and calves normally avoid. 
This conclusion conflicts with the findings of Cameron et 
al. (1984) as well as the 1983 survey results by Carruthers 
et al. (1984). For all but one year the survey design of 
Carruthers et al. (1984) did not include a direct comparison 
between calf percentages in riparian habitat along TAPS, 
with calf percentages in riparian habitat away from TAPS. 

STATE-15 

However, in the single year (1983) in which this comparison 
was made, Carruthers et al. (1984) found that calf 
percentages in TAPS riparian habitats were significantly 
lower, and bull percentages significantly higher, than in 
riparian areas way from TAPS. These results are consistent 
with the findings of Cameron et al. (1984). Cameron et al. 
(1984) conducted surveys along major river valleys comparing 
riparian areas away from TAPS with riparian areas along 
TAPS. They concluded that by comparing comparable habitats, 
the significantly lower calf percentages observed along TAPS 
as compared to areas away from TAPS, are most likely due to 
differences in human disturbance. We believe the DEIS gives 
undue credence to the conclusions of Carruthers et al. 
(1984) and that this discussion should be revised in the 
FEIS. 

- 

Page IV-B-84, line 14: The statement "The mere physical - 
presence of the pipeline and associated facilities probably 
has no effect . . ." should be qualified. Industry consul- 
tants in the Kuparuk oilfield have concluded that under most 
conditions adequately elevated pipelines without associated 
vehicular traffic will allow caribou to cross. However, the 
data concerning large groups of caribou under severe 
mosquito harassment are not conclusive; large groups de- 
flecting along pipelines have been observed (e.g., Smith and 
Cameron 1985). In addition, at a recent industry/agency 
caribou workshop. industry consultants agreed that the 
question is still unresolved. This issue would have direct 
relevance to a pipeline across the range of the WAH where 
group sizes are generally greater than those in the CAN. - 

STATE- 16 



Response STATES 

- 
Page IV-B-84, line 21: The statement "Vehicle traffic . . . 
has the greatest influence on caribou behavior and movement" 
is somewhat misleading. Traffic levels are a major influ- 
ence on the ability of caribou to negotiate linear struc- 
tures; however, other influences such as insect densities, 
season of the year, and sex and age classes present in the 
group are also important. 

Page IV-B-84, last paragraph: The DEIS assumes that the 
majority of the WAH caribou winter south of the Brooks 
Range. Survey conducted by the Alaska Department of Fish 
and Game indicate that more WAH caribou have been wintering 
on the North Slope in recent years. In 1984-85, for exam- 
ple, the majority of the herd wintered in the North Slope. 
Therefore, a transportation system across the North Slope 
may affect a greater number of caribou over a larger portion 
of the year than the DEIS implies. There are relatively few 
data on the effects of oil development on caribou during 
winter, thus the conclusion that there will be only minor 
impacts seems premature at this time. 

STATE- 17 

The HMS continues to support a focused leasing policy and strives to reduce 
potential environmental concerns associated with OCS lease sales. 

To date, two lease sales--Sales 85 and 109--have been proposed for the Chukchi 
Sea area. Industry has expressed a relatively high level of interest in the 
entire planning area. 

The Barrow Arch Sale 85 Area Identification process was initiated on June 27, 
1983. The Call covered the entire Barrow Arch (Chukchi Sea) Planning Area of 
approximately 29.5 million acres (5,450 blocks). The area of geologic 
potential included high and moderate potential and was coincident with the 
Call boundaries. 

Respondents to the Call were asked to delineate areas believed to have 
sufficient oil and gas potential to be offered for lease and to rank them 
according to priority of interests. Industry indicated interest in the entire 
Call area. Fourteen companies provided comments; nine submitted indications 
of interest (the range was from 6 to 9 indications per block). 

Based on industry interest, the MMS recommended the entire Call area as the 
Federal proposal. It included all acreage in which industry indicated any 
interest (high, medium, or low) and included the area of geologic potential as 
identified by the MNS. 

The Chukchi Sea Sale 109 Area Identification process began on January 28, 
1985, with the publication of a Call for Information and Nominations in the 
Federal Register. The Area of Hydrocarbon Potential covered the entire 
planning area, and the Call included the entire planning area (5,450 blocks, 
approximately 29.5 million acres). 

Respondents were asked to delineate areas of potential interest within the 
Call area and to rank those areas. Indications of intsrest ranged from 7 to 
12 per block, with every block receiving at least one high or medium 
expression of interest. 

Based on industry's high level of interest throughout the entire planning 
area, the NElS recommended that the entire Chukchi Sea Planning Area be 
selected as the proposed Federal action. 

Industry interest remains high in the Sale 109 area. The ElflS will carefully 
examine information gleaned from earlier sales and from MEIS' analysis of 
biological, geophysical, and meteorological information. Pleasures will be 
taken to identify and mitigate significant environmental concerns associated 
with the sale. 

Response STATE-2 

The Chukchi polynya (or ice-lead area) shown on Graphic No. 2 has been given 
special attention in this EIS; its importance to bowhead and beluga whales, 
seals, walruses, and migratory birds is recognized in ITL No. 2 (Information 
on Areas of Special Biological Sex~sitivity), and the Chukchi polynya was one 



of the bases for the Coastal Deferral Alternative. An expanded discussion in 
Section IV.B.7.a(3) (Effects of Oil Spills and Noise Disturbance in the Spring 
Lead System) addresses effects on bowhead whales. Risks of oil-spill contact 
with the Chukchi polynya are shown in Figures IV-20, IV-21, and IV-22 (as 
contact probabilities for Migration-Corridor Sections A, B, and C) and 
discussed in Sections IV.B.6.ai3) and IV.B.7.a(l). See also Responses NOAA-4 
and NOAA-55. 

Note: No Response STATE-3. 

Response STATE-4 

The MMS believes that Stipulation No. 3 (Protection of Biological Resources) 
as written provides adequate protection for the biological resources of the 
Sale 109 area. 

The stipulations proposed in the EIS generally apply to the OCS and the lease- 
hold--the area over which the ElElS has jurisdiction and enforcement authority. 
If biological populations or habitats outside of the area of MMS' jurisdiction 
are identified, they can be noted when exploration and development and prodnc- 
tion plans are reviewed by Federal and State agencies and the public; at that 
time, measures can be recommended that would help protect the biological 

C resources. 

& 
N The RSFO is required to provide a written notice to the lessee if biological 

surveys are to be conducted based on the identification of biological popula- 
tions or habitats that may require additional protection. This notice would 
provide the written determination that special biological resources exist. 

Applicable laws, regulations, orders, and stipulations provide the legal 
foundation for the required protection of the biological resources associated 
with the sale area. Stipulation No. 3 specifies those identified biological 
resources or habitats that may require more protection than is provided by the 
existing legal requirements. 

Response STATE-5 

The proposed stipulation presented by the State--which would require the 
lessee to hold a full-scale, semiannual oil-spill exercise--is similar to the 
present requirements of Alaska OCS Order No. 7, which requires annual drills 
to test the lessee's response capabilities under realistic environmental 
conditions. The MMS/USCG planning guidelines go further by requiring addi- 
tional drills for different environmental conditions. The MMS reviews pro- 
posed scenarios for response drills in cooperation with the USCG. Drills are 
witnessed by the MMS and the USCG to ensure that personnel are capable of 
properly deploying response equipment. The NHS can require additional drills 
if the initial drill is unsatisfactory. The MMS routinely invites individuals 
from State and local governments to attend the oil-spill drills. 

Lessees are required to inspect response equipment, train personnel in 
response techniques, and maintain records of the inspections and training. 
The MMS also has a rigorous inspection program, which ensures that response 
equipment is available and maintained in workable condition and that all 
personnel receive training required by Alaska OCS Order No. 7. 

The proposed stipulation would require deployment of all oil-spill-containment 
and cleanup equipment identified in the oil-spill-contingency plan (OSCP). 
Increasing the frequency of deployment and retrieval of some equipment may 
reduce its useful life and potentially cause a premature failure when used 
over an extended period of time for an actual spill response. 

The ?lMS believes that the adequacy of spill response can be determined through 
review of the OSCP and through viewing of oil-spill-response drills in accord- 
ance with current M?1S rules and guidelines, and that unannounced oil-spill- 
response exercises are unnecessary. In at'dit ion, the !i!lS be?ieves that 
unannounced response drills can be unnecessarily burdensome and costly to the 
lessee, especially during exploratory drilling. Unannounced response drills 
may require shut-in of operations and possible risk to the well in order to 
conduct the exercise. The XEIS also believes that the periodic inspcciion of 
all equipment, coupled with carefully planned drills in realistic conditions 
using on-site equipment, adequately demonstrates the lessee's ability to 
conduct a response effort in the unlikely event of a spill. 

Response S w  

Information on the abundance and distribution of marine and coastal birds 
portrayed on Graphic No. 1 recognizes Ledyard Bay as part of the primary 
foraging area of major seabird populations at Capes Lisburne and Thompson; 
however, marine habitats south of Ledyard Bay ore equally important for 
seabirds. Kasegaluk Lagoon is more important for waterfowl (geese and ducks) 
and shorebirds than is Ledyard Bay. ?larine habitats within 19 kilometers of 
the Capes Lisburne and Thompson seabird colonies, khich include part of 
Ledyard Bay, have been given special attention by their inclusion in ITL 
No. 2 (Information on Areas of Special Biological Sensitivity). 

Due to the poor definition of macroalgal beds and walrus-feeding habitat in 
the northern Cbukchi Sea, these areas would be better protected under Stipula- 
tion No. 3 (Protection of Biological Resources) than under ITL No. 2 (see Sec. 
II.H.2). Both of these types of areas can potentially be spotted with 
sidescan sonar, which should make their protection under Stipulation So. 3 
quite feasible. 

Response STATE-7 

The Chukchi polynya is referred to as the Ice-Lead Area in Graphic No. 2 and 
the Higration Corridor in Figures IV-20, IV-21, and IV-22. The EIS recognizes 
the great importance of the Chukchi Sea ice-lead system, or polynya; and 
assessment of the effects on this habitat area are covered in Sections 
IV.B.6.a(3) and IV.B.7.ail) for oil-spill effects, and in Sections IV.B.6.b, 
c, and d for noise and disturbance effects. A new section (IV.B.7.a(3)) has 
been added to the EIS to give more extensive treatment to effects on bowhead 
whales in the spring lead system. 

The last concern expressed by the commenter was that the EIS is incorrect in 
assuming that only a small fraction of the bowhead population may occupy an 
affected lead at any given time. Actually, Lhis is a misinterpretation of the 
EIS. The EIS stated "Perhaps the most serious situation could occur if oil 
were spilled into a lead from which bowheads could not escape. . . .  The 
probability of such an occurrence is extremely low; generally, only a small 



fraction of the bowhead population would likely occupy the affected lead at 
any given time and thus be subject to mortality." The key phrase in correctly 
interpreting this section is "a lead from which bowheads could not escape." 
This refers to a closed lead or open-water pond in which bowheads were de- 
tained, such as that discussed by Carroll and Smithhisler (1980); it does not 
refer to an open lead--through which bowheads xould be free to pass in either 
direction--which we acknowledge could contain many bowheads. Consequently, 
the >lMS maintains that the EIS is correct in stating that only a small frac- 
tion of the bowhead population would be expected to occupy "a lead from which 
bowheads could not escape. " 

Response STATE -8 

The MMS believes that the conclusion of MINOR effects for Sale 109 as opposed 
to ElODERATE effects for Sale 97 is justified, since several studies completed 
since the Sale 87 FEIS was published have alleviated some concerns about 
potential effects on bowhead whales (e.g., Richardson, Wells, and Wursig 
[1985]; Ljungblad et al. [1985b]; Geraci and St. Aubin [1986]). In addition, 
the bowhead whale population is now estimated to be almost twice as large 
(7,200 individuals [IWC, 1988, In Press]), as that estimated for the Sale 87 
FEIS analysis (4,000 individuals [USDOI, MMS, 1984al). Consequently, with a 

C larger bowhead population, it is believed that greater effects could occur 

& prior to reaching a MODERATE level of effect on the bowhead population. Also, 

W contrary to information presented by the commenter, the Sale 87 FEIS did 
analyze the potential effects of oil and gas leasing on bowhead whales 
migrating through the spring lead system near Barrow (USDOI, MMS, 1984a, Pages 
IV-96 through IV-101 and IV-208 through IV-211). 

Response STATE-9 

The text in Section IV.1 has been amended to address this concern. 

Response STATE-10 

A 100,000-barrel oil spill would affect only a very minor portion of the 
bowhead fall-migration corridor. As a result of this and due to the fact that 
the bowhead fall migration is spatially more dispersed than the spring migra- 
tion, it is likely that only a few whales xould contact oil. Despite the fact 
that bowheads have never been observed contacting an oil spill, other large 
baleen whales have been observed to contact oil without any apparent harm 
(Goodale et el., 1981; Geraci and St. Aubin, 1982). Consequently, it would be 
even more "speculativet' to assume that brief contact with spilled oil xould 
result in harm to bowheads. There is no evidence to indicate that substantial 
numbers of bowhead whales aggregate to feed or mill in the Alaskan Chukchi Sea 
during the fall migration. MMS contractors have flown whale surveys for a 
considerable number of hours over the Chukchi Sea without observing substan- 
tial bowhead aggregations or feeding activity. 

Response ST- 

See Response BIA-1. 

Response STATE-12 

The development of oil discoveries in the far western part of the Beaufort Sea 
Planning Area (Sale 97 FEIS [USDOI, kl>lS, 1987al) assumes the use of the same 
onshore-pipeline route from Point Belcher to the TAP as that described for 
proposed Chukchi Sea Sale 109. Therefore, potential effects on caribou are 
expected to remain the same as described under the Sale 109 proposal, since 
the pipeline alignment would remain the same (no pipelines across the Western 
Arctic calving range) with or without western Beaufort Sea (Sale 97) develop- 
ment. Oil leasing in tile SPR-A has so far excluded the Western Arctic herd 
calving range; thus, an KPR-AIOCS pipeline is not likely to cross the calving 
range of this herd. 

The EIS provides a cumulative-effects analysis based on presently available 
information on other projects. There is no available information on possible 
small oil discoveries that may occur from State Sales 53 and 5R (which have 
been deleted from the State's current 5-year schedule but are still analyzed 
in the EIS because they may be reinstated), let alone on whether the possible 
discoveries would be economical if a pipeline were built somewhere across the 
NPR-A. The assumed Sale 109 pipeline route from Sale 109 leases comiug ashore 
at Point Belcher and crossing the NPR-A to the TAP (Graphic No. 3) is about 
161 kilometers away from State Sale 53 and 58 areas and existing ASRC onshore 
leases. Therefore, it is unlikely that the assurned Sale 109 development 
pipeline would make these possible small oil discoveries economical. 

Response S T A T E S  

The assessment of potential effects on caribou from tlie proposal assumes that 
the Sale 109 pipeline corridor shown on Graphic No. 3 would be built. This 
assumed pipeline route would not cross tlie Teshekpuk Lake or the Central 
Arctic caribou-herd calving ranges. The proposed Sale 109 area is not adja- 
cent to the ranges of these two herds; thus, the ' IS focuses on the caribou 
herd that is likely or expected to be aifected by tlie proposal--the Western 
Arctic I~erd. 

The Prudlioe Bay oil-development area represents 5 percent or less of the total 
calving range of this herd; thus, tlie use of the terms "some" displacement and 
"small" portion of the calving range is appropriate as reflected in Section 
IV.B.8.a. Use of the terms "some" displacement of caribou and "small" portion 
of the calving range is further supported by the fact that the Prudhoe Bay oil 
field was never specifically identified as dn fiprtant or concentrated 
calving area of the Central Arctic herd prior to oil development in the area. 
Pleasurable displacement of the Central Arctic caribou herd along the Elilne 
Point Road occurred withill a few kilometers of the road system. This area 
also represents a small.portion of tlie Central Arctic herd calving range (less 
than 13). 

Response STATE- 15 

The EIS discusses the Carruthers, Jakimchuk, alid Ferguson (1984) study on the 
effect of the TAP on Central Arctic herd distribution in the general discus- 
sion of disturbalice effects associated with pipelines (Sec. IV.B.8.a). The 



conclusions of this study are not used in the site-specific effects analysis; 
thus, the EIS does not give undue credence to the conclusions of this 1984 
study. The discussion of this study was included to show the opposing view on 
whether the TAP has affected the distribution of the Central Arctic herd. 

Response STATE - 16 

The sentence stating that "the mere physical presence of the [TAP] pipeline 
has no effect" on the behavior, etc., of caribou was qualified by the ~1>1S' 
recognition that the pipeline must be of sufficient height for the caribou to 
pass underneath it. There is no evidence to indicate that the TAP acts as a 
fence for caribou. Smith and Cameron (1985) reported the deflection of large 
groups of caribou along the Kuparuk pipeline, but this pipeline disturbance 
was associated with adjacent motor-vehicle traffic--not the pipeline alone. 

Response ST- - 

The text in Section IV. B . 8  has been amended to address this concern 

Response S T A T E S  

The EIS recognizes that part of the Western Arctic herd overwinters on the 
North Slope (Sec IV.B.B.a), but during most winter seasons the majority of 
the herd overwinters south of the North Slope. The TAP has not been shown to 
affect the Central Arctic herd on its winter range, and the proposed pipeline 
across the XPR-A is not expected to affect the herd on its winter range-- 
regardless of whether the herd overwinters on the North Slope or south of the 
Brooks Range. Although large numbers of caribou (10-60 thousand) of the 
Western Arctic herd overwinter on the North Slope, the majority of the herd 
does not overwinter there (Davis, ADF&G, 1987, oral comm.). 



NORTH SLOPE BOROUGH 
OFFICE OF THE MAYOR 
P 0. Box 69 
Barrow, Alaska 99723 

Phone: 907-852-2611 
George N. Ahmaogak, Sr., Mayor 

May 4. 1987 

Mr. Alan Powers 
Regional Director, Alaska OCS Region 
Minerals Management Service 
949 East 36th- venue, Room 110 
Anchorage, Alaska 99508-4302 

Dear M r .  Powers: 

Please regard this letter and the accompanying Comments document as 
the response of the North Slope Borough to your call for comments 
regarding proposed Chukchi Sea Lease Sale 109. As the area-wide local 
government for the northernmost region in Alaska, bordering the Chukchi 
and Beaufort Seas, the Borough speaks to those potential impacts of 
greatest concern to the people of its member villages who rely upon 
subsistence resources for their sustenance. 

The Borough would support the proposed Chukchi Sea Lease 109 only 
upon the condition that the 1,630 whole or partial blocks situated along the 
entire coastline as described in the Draft Environmental Impact Statement 
(DEIS) as Alternative VI, Coastline Deferral, be deferred from the 
proposed sale. 

The Alternative Vl Coastal Deferral area is  unique and of particular 
importance to the residents of the North Slope Borough because of the sea 
ice dynamics and the presence of many animal species that live in or 
migrate through the area, and which are relied upon by families for 
subsistence harvest. During the winter and spring the pack ice is fairly 
close to land throughout the Coastal Deferral area. It is  common 
knowledge among the coastal villages near the Lease Sale 109 area, that 
Chukchi Sea ice is much more dynamic than that of the Beaufort Sea. The 
pack ice is moved by winds and water currents which can create leads of 
open water within the sheer zone especially in the spring. When the pack 
ice is pushed close to the landfast ice there is a limited amount of open 
water in which marine mammals using this area may surface. An oil spill 
or oil which has been trapped in the ice and released by melting could 

Mr. Alan Powers 
May 4 ,  1987 
Page 2 

cover significant amounts of open water in such an area. We are also 
obviously concerned that industrial activity in the Coastal Deferral area 
could displace animals and affect the subsistence hunt. 

The North Slope Borough urges selection of Alternative VI, Coastal 
Deferral for the following additional reasons: 

a. Alternative VI is the only alternative which allows exploration 
and development to occur in the sale area but avoids drilling in 
most of the spring lead system and associated broken ice areas. 
By minimizing drilling in or near the lead system, there will be 
less likelihood of oil spills and a reduced danger to marine 
animals which use or migrate through the lead system. 

b. There is  not a major reduction in mean resource estimate if 
Alternative VI is  selected. Table 11-2 lists the mean resource 
estimates for the Proposal and the three deferral alternatives. 
The mean resource estimates for the Proposal and Alternative VI 
are 2.68 and 2.24 billion barrels of oil, respectively. The 
Alternative VI estimate is  only 16% less than that of the 
Proposal. The difference seems to be a reasonable sacrifice in 
order to reduce drilling-related spills and improve protection of 
marine life in the lead system and subsistence hunting for marine 
animals. 

c. Alternative VI addressed more concerns expressed during the 
scoping process than the Proposal o r  any other deferral 
alternative (see pages 1-17 through 1-22). 

As noted in more detail in the attached Comments document the 
North Slope Borough would consider any Final EIS adopted in the same 
form as this DEIS as inadequate for purposes of agency compliance with 
the National Environmental Policy Act of 1969. That Act, and applicable 
regulations, requires not only that the agency preparing a draft EIS must 
request comments from state and local agencies, and the public, but also 
requires the agency in preparing a final EIS, to consider and respond to 
the comments. The comments must b-cluded with the Final EIS. 

Please note that the comments on the attached pages are presented as 
General Comments (pp. 1 -12) and as Specific Comments (pp. 12 - 52). 

Thank you for your attention and anticipated consideration of these 
comments. 

Sincerely, 

Attachment: 1 

I NSB- 1 
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cc: Edward Itta, Director, NSB Planning Department 
Warren Matumeak, Deputy Director. Permitting 
Harold Curran, NSB Chief Administrative Officer 
Ben Nageak, NSB Wildlife Management 
Cindy Young, Director, NSB Health a Social Services 
Arnold Brower Jr . ,  Alaska Eskimo Whaling Commission 
Nate Olemaun Jr.. Mayor. City of Barrow 
Luke Kwnuk, Mayor, City of Pt. Hope 
Willard Neakok, Mayor, Pt. Lay IRA 
Jacob Kagak, Mayor, City of Wainwright 
Eugene Bmwer, Barrow Whaling Captains Association 
Earl Finkler, City of Barrow 

Caments on Chukchi Sea W e  109 

Draft hvixonmmtal Impact Statement* 

suhnitted to 

Alan D. Powers 

mi& Director (Alaska CCS m i o n )  

Minerals Managenent Service 

949 E. 36th Avenue, Rmq 110 

Anchorage, Alaska 99508-4302 

suhnitted by 

~eorge N. m c g a k ,  Sr. 

Mayor 

~ o a h  slope m u g h  

P.O. Box 69 

~srmw, Alaska 99723 

*Note that the cunnents on the attadred pages are presented as General CamEnts 
(pp. 1 - 12) and as Specific Caments (pp. 12 - 52). 



General Cements 

It is important that  Alternatrve VI - the Coastal Deferral Alternative -- 
be adopted. We Coastal Deferral Zone contains the lead system* through w i u c h  

towhead whales and many beluga whales migrate in  the spring. An o i l  s p i l l  or 

o i l  which has f m z a  into the ice being released by melting could affect mch of 

the open water in such an area. 

I f  Alternative I is adopted, migrating whales u x l d  be a t  r isk fran Point 1 
Aope to near Barrow. It is ~ o s s i b l e  that  exploratory act ivi t ies  could be timed 

4 to amid  whale migrations and decrease the hazard, ht it wnrld be inpss ib le  

for yearround &welo-t and production to cccur without creatinq a situation 

that  k*xrld jeopardize the continued existence of the kcwkad whale. Noise 

disturbanoe and r i sk  of o i l  sp l l l s  contacting whales cculd not be avoided while 

-king i n  or  near the lead system. Since pmduction and developnent could never 

be done in  the lead system without seriously affecting the migrating whales, 

leases should not be sold in these areas. i 
On - IV-5113 of the &S it is stated that under Alte~native 1 the 

effect  of Sale 109 on subsistence hunting w i l l  be in Wainwright and 

Moderate i n  other villages. The area which would be deferred by Alternative VI 

contains hunting areas for the villages of Point Hope, Point Lay, Wainwright, 

and Barrow. Mopting alternative VI would reduce disturbance to subsistence 

hunting. 

*me tenn "lead systenn is used in  these camnents to refer to the lead (or 

leads) and associated bmken ice areas thmugh which the spring  grating 

bhhead whales travel. 

1 If  during the spring migration there was o i l  covering a significant p r t i o n  of I 

i 
the open water it would surely force whales into contact with the o i l .  Contact 1 

i with spilled o i l  presents a clear  danger for b3whead whales, e s p c i a l l y  1 
I 

regarding ingestion and contact with skin, e s ~ e c i a l l y  the eroded areas (.Uhrt, 

I 1981a). Oil m y  adhere to the roughed  areas of skin or  tac t i l e  hairs (Hal- 

e t  al., 1981), and it reduces f i l ter ing efficiency of M e a d  whale baleen 

(Braithewaite e t  al., 1983) 
I 

Whales restricted t o  an oil-covered area of open water within the ice could I 

Likely suffer plnumq distress as a result of breathing ptroleurn v a p r  dwing 

re-ted surfacings. Such a restriction is not out of the question since 

bcwheadsbvebeenobse rved in theBar rowareacon t in~1yre tu rn ing to the~  

&l area of q e n  wter pre&ly because t h e r e  was no m r e  readily available 

I 
I 

open water where they could surface (Carroll and Smithhisler. 1980). ent ire  1 
towhead migration was held up for a p e r i d  by ice ir. 1980 (Ljungblad e t  al.,  

1985). 
l NsB-3 

'Ihe actual irhalation of o i l  is also possible. V e q  close range 

observations (within 5 meters) have been mde of M e a d  -whales and lt was seen 

that  water pooled in the closed external nares wfw the whales surfaced (Carroll 

e t  dl., In Press). It is a s d  that  ym 011 on the surface of the water would 

also pl m the external nares. There are t a c u l e  h a u s  amund the blow hole 

and folds of skm m the external nares to whrch 011 could adhere. 

around the top of the b l w  hole on m whales has been abserved to be qute 

abraded (Carroll e t  al., 1987). Bcwheads sanetimes w the top of the blahole  

t o  fMke breathing holes in  ice and pre-ly this i s  why that  area of skin is 

abraded (George and CFcmlet a l . ,  1987). The abraded skin klnrld pronde another 

I 



s ~ r f a ~ e  to which o i l  could adhere and therefore possibly be inhaled. The 

behaad's inhalation is more pmerful than the exhalation. Carmll e t  al. (1987) 

fcund that the mean a m t  of time it takes for an inhalation i s  a b u t  half that 

of an exhalation (0.71 seconds for an inhalation and 1.45 seconds for an 

dcmestic violence, d u l d  abuse, haniclde and suicide. It i s  antlclpated that 

similar impacts will be exprienced again, t ius tkoe the focus of knpact 

will be primarily f e l t  in Wainwright. 

edmlation) : therefore, the air mst be ming faster during the inhalation. It 

is quite pss ib l e  that there could be xme o i l  remhing on the rough skin or 

tacti le hairs af ter  the exhalaticm that c0Uld be hhaled by the - -full 

inhalation. I 
It  is stated on page IV-B-66 of the DEIS that only a d l  fraction of the 

kwhead ppulation wuld likely ce- an affected lead a t  any given tY. Ih 1 
Ob 

fact i s  that a sizable Fortion of the m a t i o n  d d  cccupy a section of the 1 
lead a t  a time and this could happen any time £ran April to June. Bowheads 

migrate through the Chukchi Sea £ran early April through June, but often they 

pass in. pr2ses where a large percentage of the wfiales pass during a short time 

p l o d .  For instance, in 1985 43% of the wbles counted Wing the spring census 

a t  Earrm &re seen during 3% of the sea- (George e t  al., In Press). ?hex 

pulses generaliy occur during late April and early May, but there are ex~epti011~ 

such as i n  1980 when no whales were seen u n t i l  21 May, and 70% of the e a t i m  

passed i n  4 days (Krqmn e t  al., 1982). Cows with calves also often pass during 

a relatively short time period. For example, 38 of 59 calves counted in 1986 

here seen £ran 21 May through 30 May (George e t  al., In Press). Therefore, an 

o i l  sp i l l  a t  the wrong time could have a profound effect on the popuLation. 

It is furtkr anticipated that as a result of sociocultural impacts fran 1 
Sale 109 developnent, the existlng n e w r k  of health and social 

available to Wainwright w i l l  not be adequate to meet the anticipated 
NSB-5 

social health needs and that additional resarces will have to be mbilized. 

IMPACT OF U.S. SUP- CWRT DECISION I N  AMXX) PI(aKICPION v. OF m / 1  
UE-ER LEGISLATIW PFtXlXTIONS A F F O m  SUBSISPENCE USES / ABORIGINAL RICHPS I 
Cn March 24, 1987, the U.S. Suprere Court decided the case of Anxm production1 

Canpany, e t  al. v. Villaqe of Gambell, e t  al., No. 85-1239, together with No. 

85-1406, Iicdel, Seae ta ry  of the Interim, e t  al. v. Villaqe of Gamble, e t  al. 

also on certiorari to the Suprere Cour t .  Throughout this discussion these cases 

will be collectively referred to as "Gmk4.l". It is the plrpose of this 

pr t ion  of the amnmts to outline the effect of G a k e l l  on AMLCa S 810, to  

review the irr@Lications of Giarbell for abriginal  rlghts on the CCS, and to 

pint out the protec+ions still afforded endangered species by other 

As a result of recent o i l  and gas development a t  Pndhoe Bay and related 

CIP construction, a l l  North Slope Borough cammities have been experiencing 

increased social problems such as rising rates of alcoholism and drug u, 



use, occupancy or  other d i sps i t lon ,  and (C) reasonable steps w i l l  be kken 
to minimize adverse impacts upon subsistence uses and resources resulting 
fran such actions. I m i s  added1 . 

~n -11, the U.S. Suprere Court ruled that the Alaska National Interest L3nds 

Conservation Act [ANILCAI, and in particular 5 810, did not apply to the outer 

continental shelf [CCSI. nE Court deterinbed that AMICA's plaur language 

M e s  ANILCA applicable only to Federal lands within the State of Alaska's 

b m d a n e s .  Section 102 of ANILCA, 16 U.S.C. 5 3102(3) defines "public lands" 

to man Federal lards "situated in  Alaska", wiuch phrase has a preclse 

geoqra@uc/plitical meaning. The State of Alaska's boun-ies extend only to  a 

p i n t  three miles f m n  the coastline: fran that p i n t  the OCS cannences. The 

Cuter Continental Shelf lMdr Act [CXXAl, rather than m, i p v ~ ~  offshore 

\o o i l  developrent. 

what does this  mean for CCS Lease Sale 109? Sectlon 810(a), 16 U.S.C. S 

3120 (a) , provides: 

In d e t e ~ ~ ~ ~ ~ i n g  whether to withdraw, reserve, lease, o r  othewise permit the 
use, cccupmcy, or  disposition of plblic lands under any provision of law 
authorizing such actions, the head of the redera1 agency having p r h u y  
]urisdiction over such lands or his  designee -11 evaluate the effect of . ~ 

such use, occqnncy, o r  -sition on subsistence uses and needs, the - 
availability of other lands for the purfoses sought to be achieved, and 
other a l t a m t i v e s  wtuch muld reduce or elimjnate the use, occupancy, or 
d i s~os i t ion  of wbl ic  lands needed for subsistence purpses. NO such 
n t k a r a l ,  r e d t i o n ,  lease, pennit. o r  other use, ccmpncy, or 
disposition of such lands which &d significantly res t r ic t  subsistence 
uses shall  be effected unti l  the head of smh zedera1 agency- 
(1) gives notice t o  the appropriate State agency and the appropriate local 
mmnittees and regional councils e s a h e d  pursuant to section 311- 
this t i t l e :  
( 2 )  gives notice of, and holds, a hearing in  the vicinity of the area 
involved: and 
(3) determines tbt (A) such a s i  ' ficant restriction of subsistence uses 
is neces , c o n s i s t e n ~ w i t h ~ p r i n c i p l e s  for the 
u t i l i za t ionyf  the public lands, (8 )  the proposed act ivi ty w i l l  involve the 
minM arrrxlnt of plblic lands necessary t o  accanplish the purp~ses of such 

'Ihe Sup= C o u r t  ruled that  by the obvious language of ANIICA 5 102 ("in 

Alaska"), the obligations of 5 810 set forth above are imposed upon federal 

agencies only with respect to decisions affecting the use of federal lards 

w i t h i n  the bortndaries of the State of Alaska. The Court explained: 

Zhe phrase "in Alaska" has a precise ~ c / p o l i t i c a l  meaning. The 
buxdaries of the State of Alaska can be determined with exactitude. . . 
.Wer 5 4 of the Suhrerged Lands Act, 43 U.S.C. 5 1312, the seaward 
boundary of a coastal State extends to a l ine three miles fmn its 
coastline. A t  that  line, the OCS cannences. OCSIA 5 2(a) ,  43 U.S.C. 5 
1331(al. By definition, the CCS is not situated in the State of Alaska. . . .We reject  the notion that Congress was mrely  waiving its hand i n  the 
general direction of northsest North America when it defined the s c o p  of 
ANILCA as "federal lands" "situated in  Alaska". Gambell Cp. pp. 14-15. 

Therefore, the hearing pmcedure. the standards by which decisions are & 

authorizing actians upn federal lands which mighc "significantly restr ict ,  

subsistence uses", and the "reasonable steps" requrd to be taken to "minimize" 

adverse impacts 'upn subsistence, as mquired by ANILCA 5 810 for all federal 

land actions within the State of Alaska, are not applicable to act ivi t ies  on the 

CCS, and are not for processing propsed Lease Sale 109. 

Haever, this does not mean that  the hearings which took place were meaningless, 

o r  that envirorrmental and subsistence concerns need not be considered by M s .  

Pursuant to NEPA, the Depanm=nt of Interior, Minerals -t Senrice, must 

draft  an Envimnmmtal met Statement on props& Lease Sale 109. This EIS 

must still take into account the socio-cultural impact of changes in the 

availability of subsistence resources, as  h e l l  as  the impact of industrial 



activi t ies  u p n  endangered species and m m e  m l s .  Therefore, there was 

every incentive to pnreed with the hearings as vigorously as i f  ANILCA 5 810 

still applied and to  give as nntch input as ~ o s s i b l e  with regard to  p t e n t i a l  

impacts to subsistence remurces. 

11. OZHER IAWS IN THE CCS 

A l t h q h  ANILCA no longer applies to the 03, several 0- en~irO~nTEIIta1 

statutes do apply to  act ivi t ies  on the OCS, and to props& Lease  Sale 109. 

They are: 

1. The Coastal Zone.XanaqaentPrt [UNAI 16 U.S.C. 5 1451 e t  seq.; 

2. The NaUOMl h v u u m ~ ~ ~ t a l  Policy Act [NEPA] , 42 U.S.C. 5 4331 e t  

seq.; 

3. The Manme P r o w o n ,  Fesearrh, and Sanctuazres Act ,  16 U.S.C. 5 1431 

e t  seq.; 

4. ?heManmeKanmal Protectmn Act [WA],  16 U.S.C. 5 1361 e t  seq.; 

5. TheFisher~Con-tionandManamtIM, 16 U.S.C. 51801etseq . ;  

and 

6. The EZrlangered Species Act [ = I ,  16 U.S.C. 5 1531 e t  seq. 

The hdangered Species Act, 16 U.S.C. 1531 e t  seq. and the W i n e  MamMl 

Protection Act [WA],  16 U.S.C. 5 1371 e t  seq., toth recently amnded, provide 

protections to endangered species and mine m m a l s ,  and afford protection to 

the availabil i ty of subsistence -ies such as the   owh head Whale for Wte 

subsistence harvest. 

Under the pre-anmdmnt ESA, federal agencies had to Insure that thelr  actions 

d d  not be likely to "jeopardize the continued existence" of any endangered 

species. ?he rmre restrictive pre-amndwnt M A  prohlblted 3 taking of 

marine l ~ m ~ l s  on the endanger& species l i s t ,  except for scientif ic  p-ses. 

And the W A  defined taking to  include harasment, and in turn defined 

harassment to include d i m b a n c e .  This had enabled the Borough to  ygue that 

any noise disturbace by exploratory dri l l ing operations would result in  an 

i l legal  taking by harassment. The o i l  ccmpanies prevailed u p n  Congress that  

th i s  a?qment cut  t m  deeply and d d  lead to an unreasonable limitation of 

their dri l l ing activities. Congress accepted that  arqunsnt and armchmts to 

the WA, and conforming amenchnents to the ESA were mde l a s t  Wtoter. Emever, 

even the amnded ESA and W A  provide significant protecticm to endangered 

imrme m m a l s  u p n  which the people of the North Slope depend for nutrition. 

U n d e r  the W A ,  the National Marine Fisheries 5ervice [EPIFSI can issue a 

pzmit to allow incidental takings of endanqered %me m m a l s  (such as the 

Bcrwhead Whale) i f  NQS determines that  the takings w i l l  have a "negligible 

mp&" on the species. The Conference Report (legislative history) provides a 

definition of negligible jmpact as one: "that cannot reasonably be ekpded to, 

and is not reasonably Likely to, adversely effect the overall m a t i o n  throrrgh 

effects  on annual. rates of -zecruitmmt or  survival." 132 Congressional Pemrd S 

16305 (daily ed. Oct. 15, 1986). Attorneys for the Alaska Eskkno Whaling 

Carmission, [=I had negotiated for several rmnths and succeeded in  getting 

larquage added to the M4PA a t  5 101(a) (5) (A) (i), 16 U.S.C. 1371 (a) (51 (A) (i) , 

tbat  would require IWFS, when granting a pmit :or incidental takings, tc make 

a determination that  such takings would not have "an urunitigable adverse effect  

on the availability of [a] ~ i e s .  . .for subsistence uses." Id., S 16538. 



rn acrrmpanying conference r e p r t  explained that this effect would take place 

when the activi ty is likely to cause a reduction in availability of the whale to 

the p i n t  that  the subsistence needs could not k m t .  

In l ight  of the above, it is paratmunt that  NSB staff  and the residents of Pomt 

Hope, m i n t  Lay, W-iqht and br rcw participate ful ly throughout the EIS 

process to nnke knc%m their concerns for subsistence, in  parUcular how Sale 109 

might make animals unavailable for harvest. And it is i n p r t a n t  that the 

Barough scrutinize the adequacy of the DEIS in its analysis of unpactt upon 

subsistence uses as well as  for impacts uFon the continued existence of the 

species affected. 

4 
L 

l%e Draft EIS for  proposed lease sale 109 was prepared in  accordance with the 

requirements of =A. Affected parties are afforded the op~o-ty to seek 

judicial revlew of the adequacy of the Final ELS. Tt.e m t s  herein offered 

by the NSB are an 1mp3rtant foundation to lay for challenging the adequacy of 

the FEIS i f  those ccrments are disregarded. Judicial review w i l l  also be 

available tu challenge any W A  e t s  for incidental takings issued in 

conjunction with future Sale 109 exploratory act ivi t ies .  l%e new procedures for 

permits under W A  offer  greatex opportunities for legal issues and plbl ic  

cunnent than do the procedures for issuance of a biolcgxal  opinion under the 

ESA. U n d e r  W A  the public record mt include p b l ~  camrents and reasoned 

agency re-nses as part of the basis and puzpse staterent by the rule 

naking praedures of the ZMninistrative Procedure Act. Mitigating masures 

which muld condition permits mt be adopted by regulation. 

The Gamtell decision has serious irplicatlons for aboriginal rlghts on the CKS 

and could impact Lease Sale 109. A t  the sane tine the o i l  rrmpanies appaled 

the Ninth Circuit 's holding that  ANLLCA applied to the CCS (which holding was 

then overtuned by the Supreme Court), the Native villages cross-appealed the 

Ninth Circuit 's concurrent ruling that  the Alaska Native Claims Settlerent Act 

[ANCSA] extinguished aboriginal rights on the CCS. The North Slope Borough 

suhnitted an amicus curiae (friend of the cuurt) brief to the U.S. S u p r a  Court 

in  sqprt of the cross-petition, and argued that ANCSA did not extinguish CCS 

aboriginal rights. ANCSA S 4(b),  43 U.S.C. § 1603(b) provided: 

All atroriqlnal t i t l e s ,  i f  any, and clairns of aboriginal t i t l e  in Alaska 
based on use and Occu, cy. including subrerged land underneath 
areas, b t h  inland and offshore, and including my aboriginal huntlng or 
fishinq riqhts that  m y  exist. are hereby h g c i s h e d .  [Exp,hasis added]. 

The Ninth C k c u i t  had construed the phrase "in Alaska" to man the "geogra@uc 

region, including the contiguous continental shelf and the waters abwe i t ,  and 

not merely the area within the strict legal b-ies of the State of Alaska." 

People of the Village of Gamtell v. Clark, 746 F.2d 572, 575 (9th Cir, 1984). 

'Ihe Ninth Circuit then c o n c l d  that  ANILCA S 810 had the same gecqraphc scope 

a s  ANCSA 5 4(b).  In overruling the Ninth Circuit Court of Appeals and holding 

that  ANKA does not apply to the CCS, the U.S. Supreme Court observed: 

ate similarity between the languaqe of RNILCA and its predecessor statutes, 
the Statehood k t  and B, also refutes the contention that Conqress 
intended "Alaska" to include the CCS. Ln the Statekcd Pct, Congress 
provided t h a t  the State of Alaska could select over 100 million acres fmm 
the vacant and unreserved "public lands of the United States in  Alaska" 
within 25 years of its admission. Statehood Act § 6(b) ,  72 Stat. 340. 
Similarly, in  ANCSA, Congress allcMXl Native Alaskans to  select 
approximtely 40 million acres of "Federal lands and interests  therein 



located m Alaska," wlth the exception of federal msta l la t~ons  arb land 
selectrons of the State of Alaska under the Statehood Act. 43 U.S.C. SS 
1602(e), 1610(a), 1611. W e  aqree wlth the Secretary that "u 
y~concelvable that  Conqress  tended to allow ei ther  the State of Alaska or 
Nauve Alaskans to  select  rtlons of the 03 - -a vrtal  natlonal resource 
reserve held by the [ g o v e L t i  for the publrc'. (43 U.S.C. 1332 ( 3 ) ) . "  
[Cltauons anrttedl. Clearly, the p w s e  of these provlsrons was to 
apportrM the land wrthm the b m d a r ~ e s  of the State of Alaska. The 
nearly ldentlcal lanquage m ANILCA strongly suqgests a srm~1a.r scope for 
that  statute. [Op. p. 19-20, emphasis addedl. 

continued existence of the species. Previous litigation which asserted 

aboriginal rights on the OCS, ICAS and UIC v. Vnited States, might te revived. 

The Suprere C a r t  did not nrle  in  G a m t m l l  upan the scope of ANCSA 5 4 ( b ) ,  the 

section which extinguished a b o r i g i ~ a l  rights. Rather, the Court granted the 

cross petition of the Native villages on that  issue, No. 85-1608, vacated the 

jud-t of the Court of -1s that 5 4(b)  extinguished atoriginal rights on 

the CCS, and re& that  question back to  the Court of Appeals for its 

< decision "in l ight  of this opmion". %%ever, to be consistent with the Gambell 

4 
N opinion, it seens doubtless that  the Ninth C i w t  w i l l  now rule that  ANCSA did 

cot extinguish a b r i g l n a l  rights on the 03. - 

It is only a matter of time untl l  a party raises its claim of CCS atoriginal 

rights and seeks the stoppage of developrent act ivi t ies  in the CCS to the extent 

that  such ac3vities interfere or  jnpinge uFon those akorigind rights, unless 

and unti l  the Natives consent to  those activi t ies ,  o r  m t l l  atoriginal rights in 

the area are lawfully extinguished. As a home m e  municipality and p l i t i c a l  

subdivision of the State of Alaska, the North S l o p  Borough vrwld not have 

standmg t o  initiate Litigation to  enforce aboriginal rights. Zfowew, Native 

villages who feel  that  the i r  aboriginal rights t o  hunt various subsistence 

species, in particular the Bowhead Whale, is k i n g ,  o r  is a b u t  to be, bpinqed 

by developrent act ivi t ies ,  could seek an injunction to stop the activi t ies  which 

are interfering w i t h  access to hunt the s p i e s  or  which j~0pardiZe the 

Specific Caments 

1. Page xviii. Paragraph 3 includes the following statenent: 

"?he risk fran sp i l l s  wuld be mitigated to the extent that  wathering 

of o i l  cccurs and by the success of any o i l  s p i l l  cleanup m e a s u r e s  

The infomation on Paqe IV-A-16 6 IV-A-17 states 'hat only 5 to 15 mt 

of an offshore o i l  s p i l l  in the lease sale area cculd be cleaned up. Alcolg 

with M i s ,  Table IV-5 shows that  up to 75 percent of an o i l  s p l l l  w i l l  

r6mi.n on the  w a t e r  surface after ten days. 

In view of t h i s  &ta, one should conclude that the RISK ECY4 AN OIL S P m  

WILL NOT BE S I m - Y  MITIGATm BY PmaRElU'K OR CiEANUP 'PcmsmEs. 

Therefore, the statanent cited above downplays the r isk associated with o i l  

spi l ls .  ?his point tecanes obvious when one rrcognizes that  the Draft 

hvimrrment Inpact Statenent (DEISI does not quantify o i l  s p i l l  cleanup 

capability for broken ice or  sub-surface bl-ts fran dri l lship o p  

erations. 



2.  Paqe 1-7. W i n g  the Aprll 18, 1985 scopmg metmq in Barra*-, Alaska, the 

North S l o p  Borough reccrm=nded that the DEIS for Chukchi Sea Sale 109 

include an o i l  s p i l l  risk analysis wfuch addresses the increased risk of 

using dri l lships and other floating platforms for offshore exploration. 

we are disappointed to see that  this DEIS does not discuss o i l  s p i l l  risks ~ N s ~ - ~  

associated with dri l lship activity. Since Minerals MaMgenmt Service 

adomwledges tha t  t m  or nure drillships may operate in the proposed lease 

sale area, it is hereby requested that  o i l  s p i l l  and b l m t  risks for 

dzillship act ivi ty in ~ce-infested water be identified and presented for 

5 3. Paps  1-7 and 1-8. A t  the A p r i l  18, 1985 scoping meting, for olukchi Sale 

4 
W 109, the NoRh Slope Bornugh and the hv i rc r ren ta l  Pmtection Agency 

recanwnded a seasonal dri l l ing restriction to  protect the endangered 

kcmkad whale f r a n  o i l  spi l ls .  It uns also requested that  the OEIS include 

a strpulation on o i l  s p i l l  cleanup capability for iceinfested water. 

It was disappintinq to find that: (1) The DEIS does not include any 

stipulations to protect the bd-ead whale, and 12) The DEIS does not 

include any stipulations on o i l  s p i l l  cleanup capability. 

Since o i l  s p i l l s  usually occur during p t r o l e m  exploration and develop 

mt, it is essential that adequate stipulations tx in  place to protect the 

bowhead whale and ensure that industry has the capability to clean up o i l  

sp i l l s  in ice-infested water. These stipulations wuld be consistent with 

the level of protection provided for previous lease sales in  adjacent 

areas. whereas sufficient infomation has fiat been provided to s h w  that 

the risks are any less for Sale 109, ~t is imperative that  Minerals 

Managemnt Senrice take appropriate steps to protect the bowhead whale and I 
ensure that adequate o i l  s p i l l  cleanup capability w i l l  te available for I 
this area. i 

4. Paqe 1-15. Paragraph 1 includes the following staterent: 

"An M o m t i o n  to Lessees (1%) is included in  ttus EIS which should 

p m i d e  endangered whales adequate protection against adverse effects 

frcm OCS activities." 

ITL No. 3 - Infomt ion  on Fmtection of Endaqered Whales (Paqe 11-22) 

gives the Regional Sqervisor, Field Cpx~.tlons, "h authority to Limit o r  

suspend o i l  and gas d r w  activi t ies  whenever endangered whales are 

present and near enough to be subjected t o  probable o i l  s p i l l  risks o r  

1 noise disturh.Prfe that hwld ke likely to j e o p d i z e  the continued exis- 

tence of tbese species. This IZZ also states that  exploratory drilling, 

testing, and other downhole act ivi t ies  m y  ke prohbited Wswever endan- 

NSB-9 gered &idles axe m the vicinity of the drilling oprat ion.  

I 
! The Nor th  Slope  Borough finnly bekeves that  tlus lT. dces mt p m i d e  

sufficient protection for the bowhead whale because: 

o The o i l  s p i l l  risk analysis presented in the DEIS is based on an 

inmnplete assessnmt of existing data. Data which d d  shcw a 

NSB- 10 



higher probability for o i l  sp i l l s  was not included ~n the DEIS risk 

analysis. 

o The DEIS clearly states that only 15 p r c e n t  of a major offshore s p i l l  

could be cleaned up. In view of this, it is d i f f icu l t  to  believe that  

the mminiq 85 percent would not pose significant r isk to the j 
bowhead hale. 

o Due to pzoblems asscciated with imnitoring the towfEad wfLlLe mi- 

qration, it w a l d  be diff icult  to  discern i f  whales in  certain areas 

are theatened by potential o i l  sp i l l s  o r  noise related act ivi t ies .  

'Ihis is especially true when vis ib i l i ty  is redud by fog (up to 

30 p r c e n t  of the time fran May thmugh September) 

o The biological opinion prepared by N a t r m l  Marhe Fisherles Swim 

for Sale 109 was not  included in  the DEIS, nor was it present else- 

where for plbl ic  cament. I 
As opposed to giving the Regional Supervisor, Field O p r a t i m ,  the discre- 

tionary authority t o  de- when to  suspend dri l l ing act ivi t ies  to  

protect the bowhead whale, it is requested that  Minerals Manaqanmt Service 

m s e  a stipulation w h i c h  kauld require suspewion of dri l l ing act ivi t ies ,  

testing, and o t k r  downhole act ivi t ies  during the spring and f a l l  mi- 

gration. Once such a stipulation is in  place, mdifications could be made 

on a caseby-case basis, in consultation with the North Slope Borough, 

National Marine Fisheries S w i c e ,  State of Alaska, and the operator. 

That a further stipulation ke included in each lease which restricts 

any dri l l ing to  stove Weshold depth prior to  the camencemnt of M e a d  

whale migration. 

5. Paws 1-15 and 1-16 of the DEIS contains the following statanen*: i 
"The probability of endangered whales cuntactkq spilled o i l  i s  low. 

In addition, a s p i l l  would have to  ocnv w k n  and where the whales 

here present and a d  have to  contact the whales in order to put the 

wtlales a t  risk." 

These statemnts are based on spcuht.Lon and cannot be supported by facts. 

As opposed to ~ m h g  a blanket statarent Nth as "The p r o b h l l t y  of 

INSB- 
endangered whales contacting spilled o i l  is l m " ,  it is requested that 

Minerals Managanent Service (WE) provide data to show how m y  'hales 

muld contact o i l  for various size sp i l l s  which could -. This infoma- 

tion is needed t o  assess the i u p c t  that  o i l  sp i l l s  could have on the / 
bowhead whale pzpulation. 

Secondly, the NMh S l o p  Borough believes that  it is not necessary for a 

s p i l l  to cccur when and where the whales are present in  order to  pse a 

risk. It shcdd be recognized that  both whales and o i l  sp i l l s  mve. 

'Iherefore, it a d  be appropriate for WS to  achmledge t h a t  w i n d  and 1 NSB- 12 

currents could cause an o i l  s p i l l  to intersect o r  enter the towhead whale 1 
migration corridor. I f  this -s, contact muld be very likely h i n g  

the migration season. In view of this, WS has not pmperly addressed the ! 



r isks and potential mcts associated with ptroleum activltzes in the 

proposed lease sale area. 1 
6. Page 1-15, 6th para, 4th sentence. We disagree with predictions b u t  

amtact  be- spilled o i l  and m a d  whales. We disagree on how and 

when antact could -, on the likelihood of contact occurring and on the 

ability of m a d  whales to mtab3lize ingested o i l .  Following are five 

exanples : 

a. The DEIS states on tha t  ". . . a s p i l l  would have to occur when and 1 
the whales w e r e  present and muld have to contact the whales in order 1 

to put the whales a t  risk". 

A s p i l l  kauld not have to  occur !ken and where the whales kere present. 

Contact is not the only way which whales could te put a t  risk by an o i l  

prey and/or a s  a ccolsequence of f i l ter ing con-ted w a t e r .  

It is qenerally agreed that  spilled o i l  could te trapped i n  o r  under the 

ice and released a t  breakup. Such release of "trapped" spilled o i l  could 

cccur dur- the broken ice p e r i d  characteristic of the spring migration 

period. 

b. We disagree with the DEIS on whether m e a d  whales 'a11 remain in  NSB- 14 1 

NSB-13 

the area of an o i l  spzll. The DEIS states that towhead whales are not 

likely to m i n  in the area of a s p i l l  durlng spring miqration (p TV-6-66, 

1st para, sentences 1-4). As stated above, M e a d  whales have been 

observe3 feeding and milling during the sprlng migration (Carroll e t  al .  

1987). The abil i ty of tcwtread whales to  detect spilled o i l  i s  udmown. 

-fore, it is posslble that bowhead whales could feed i n  the area of a 

s p i l l  without detecting or  k i n g  al- by the spilled o i l .  

c. We disagree with the DEIS on whether whales could ingest enough o i l  1 
to prohuce toxic effects. The DEIS states (p IV-B-67, 1st para, lines 1-21 

that  ". . . it is unlikely that  towheads w l d  ingest the 1 9  quantity of 

large cetacean. There is only speculation based on toxic effects in -11 1 

o i l  needed t o  produce toxic effects". N o  one knows what quantity of 

ingested o i l  is needed to  cause toxicity in b h e a d  whales or  any other 

cetaceans, other small m i n e  -1s and terres-dial mmals (Geraci and 

NSB- 15 

St. Aubin 19821. i 
d .  We ~ t h  the acmacy of and impression given by the DEIS 

about the M e a d  whale's abi l i ty to metabolize ingested o i l .  The DEIS 

states (p IV-B-67, 1s t  m a ,  lines 3-4) that  ". . . bowheads possess enzyrres 

capable of metabolizing or  detoxifying -11 quantities of ingested o i l  

. . .". 'fie review a r t i c l e  cited by the DEIS (Hansen 1985) mentions the 

presence of such e n w s  in seals and cetaceans. The a r t ic le  does not 

specify the nwd3er o r  types of cetacean s p x i e s  in  w h i c h  the enzyms -, 

and bowhead whales are not specifically mt ioned .  One study (Geraci and 

St. Aubin 1982) referenced by the review involved -11 cetaceans: five 

dolphins (of tvm spxies l  and one porpise.  

1 

NSB- 16 



The DEIS statement a h v e  also glves the impression that  ci-e M e a d  

whales' ab i l i ty  to metihl ize ingested o i l  is understoad to scam degree. 

It is not understocd a t  a l l .  J 

e. The DEIS states (p 1-16, 2nd para, l a s t  sentence) that a canputer 

irsdel of spi l led 011-kcdead whale interaction werestimated the nrnnter of 1 
whale contacts w i t h  o i l  tecause the mdel ass& (1) spilled o i l  was 

neither contained nor cleaned and (2) whales do not avoid surfacing in  o i l .  

The vnplicataon was that  these tk.u situations were hiqhly unlikely. On I NsB- I 
the contrary, situations could easily occur: i 
(1) weather and/or ice conditions could preclude contaimk=nt and cleanup. / 

and, 

(2) there is no evidence that  h u k a d  whales wouc avoid surfacing in 011. 

7. Paqe 11-3. Paragraph 1 contains the following statmt: 1 
"A dr i l l sh ip  generally m u l d  be able to d r i l l  and test one FX 

season. Wells not ccnpleted in one d r u g  season could be . 

rari ly abandoned when sea-ice conditions force the drl l lship to leave 

the & i l l  s i tes ."  
NSB- 18 

I 
This statenent clearly shows that samp season rel ief  well capabl l~ ty  for 

b l o o u t  control m y  not -st for d r ~ l l s h p s  in Lease Sale 109. lW?refore, 

it is imperati= +hat mlS inpose a seasaml dri l l ing restriction to prevent 

Tes in this area. m j o r  o i l  s p i l l s  frcm jeopardizing endangered ~l J 

Page 11-3, 3rd para, 3rd sentence. 

The DEIS refers to the use of drillships , an icebreaker and two 

ice-strenqthened sup~ortlsupply ships (p 11-5, 2nd para) durmg exploratoml 

act ivi t ies .  Ships would also be used to  lay pipelines (p 11-9, 1s t  para). 

Our concern is that  these ships w i l l  travel and operate in  the spring lead 

system and associated broken ice areas, interfering with subsistence 

h u n t i q  and increasing the likelihood of an- o i l  s p i l l  in  the lead system 

fmm a damaged ship. 

NSB- 19 

In spring, all &ups mt stay out of the lead system and associated 

areas of bmken lce un t l l  the en- tmkad whale pzplauon has passed. 

This should be a strpulation t o  any exploratorl o r  developrent pernuts. 

Pages 11-22 and 11-23. 1% No. 3 - Lnfomtion a?. Protection of Findangered 

Whales gives the Regional Supervisor, Field Operations, the authority to 

l imit  o r  suspend o i l  and gas dri l l ing act ivi t ies  whenever endan@ whales 

are present o r  near enougfi to be subjected to prohrhle o i l  s p i l l  risks o r  

noise dis- which d d  be likely to ;eopardize the continued 

existence of these species. 

The DEIS states that this ITL could be very effective i f  CCS p M l e u n  

exploration act ivi t ies  are Limited o r  Nspended when such activi t ies  are 

deternined to pose a substantial risk of jeopardizing endanqered whales. 

-re the DEIS states that  this ITL could reduce tke effects  of OCS 

activi t ies  on endanqerd whales £run minor to negligible. 



The mrth Slope Borough 1s opposed to using an 1% for protecting an 1 
h g e r e d  species. The wording used for thrs  ITL is vague and fa i l s  to I 
outlme the cri terra which wuld be used by the Regional Suprvisor to 

suspend dr l l l ing  act ivi t ies .  I f  intends to  include this I% i n  the 

F h l  Environnental Impact Staterent for Sale 109, it i s  requested that  

additional hu&g be included to  define the following phrases: 

0 "intends to limit" 

o "near enough to  be sub]& to" 

o "probable o i l  s p l l l  risk" 

o " v i c h t y  of the dri l l ing operation" ! 
o "zone of probably mfluence" 

o "no longer subject to likely risk of o i l  spi i ls"  

o "operations necessary to prevent a loss of well control" 

By definirag these phrases, it w i l l  tm ~ o s s i b l e  tor  the p b l i c  to 

whether TPL No. 3 - Infomt ion  on Protection of Ehdanqered Whales provides 

adequate protection for an e n d .  species. 

10 . Paqe 11-25, 1% No. 7 - Information on Subsistence Whaling 

Subsistence Activities, contains the following statarent: 

"Lessees a m  therefore 2dvlsed that o~erat ions should be conducted so 

as to amid unnecessary interference with subsistence harvests." 

It is requested that additional wording be included to define what wuld ke 

considered as "unnecessary interference" and what would be considered to be 

"necessary interference" w i t h  subsistence harvests. Without t h i s  clari- 

fication, ITL No. 7 is vague and meaningless. 

11 . Page 11-25. ITL No. 7 - Infomt ion  on Subsistence Whaling and Other 

Subsistence Activities contains the following staterent: 

"Lessees are encour- to consult with local cammit ies  and regional 

organizations including the Alaska F.skiim Whaling Cannission and Local 

Whaling Captains, to develop a program of e'ploration and developnent 

that  minimizes d i s a r b n c e  of these cri t rcal ly significant subsistence 

act ivi t ies .  " 

It is suggested that the word "encouraged" be charged to "required". 

'Pie i n f o p ~ t i o n  under 1% No. 7 also contains %e following statenent: 

"The intent of this ITL is to encourage lessees to conduct thenselves in a 

responsible manner with regard to  Native subslster.ce needs." 

It is suggested that additional wrding be included to define what is meant 

by the phrase "...conduct themselves in  a r e w l b l e  manner.. . ." 



12. Page 11-28. Table 11-14. Ihe s w  for a x  quality contalns the follow- 

ing statemnt: 1 
I 

stadards for amb~ent a l r  qual~ty a t  the shore lrne and present a mlor I 
rlsk for North Slope residents as hell as wldlrfe m thls region. 

"Accidental enissions £ran blawuts, spills, or in-situ burning of 

spi l l s  wmld have negligible effects cn air quality. The effects of 

The Nor th  Slope Borough also requests that au quallty i n p c t s  associated 

Kith the pmposed sale ix evaluated m consultation with the Environrrental 

pmpsed Sale 109 on air quality are expected to be -ate." 

These statemznts are not tnu3. They dmd that the author of this DEIS has 

a very poor mderstamhq of the knpacts that petroleum related activities 
1 

could have m air quality. For exauple, bbmuts could release significant 

quantities of hydrcqen sulfide or o t k r  toxic gases which w i l l  adversely 

impact l'nnnan health and the envimment. This point was not addressed 

anywhere in the DEE. NSB-23 

In-situ burning is considered by irdustry and !@ti to be the preferred 

response technique for o i l  spil ls  in broken ice. &%ever, this M q ~ e  

w i l l  create quantities of suspended p a a i d a t e  mtter which 

could deeriiorate ambient air quality. Rlong w i t h  this, by-prcducts of 

inccmplete ccmbustion are kmwn to cause cancer. Burning could also result 

in the formation of acid rain, which auld negati'1'1e1y impact aspects of the 

emimmaxt. 

Since these points were not discussed in this DEIS, it i s  requested that 

risks associated with air quality deterioration ate correctly identified 

and evaluated. ~t i s  o w  assesstent that emissions release3 by an o i l  tiell 

blocrout, o i l  sp i l l ,  or in-situ burning could be in violation of federal 

Protection Agency and the Alaska S t a t e  C e p r h m t  of E n v m m t a l  Conser- I 

13. Page 11-20, Table 11-4. The discussion on water quality failed to identify 1 
tho inaact that drilling discharges or o i l  spil ls  could have in shllow 

coastal regions that do not exprience Ngh U h s  or cummts. It i s  / 
cunceivable that p l lu tants  wfiich enter these regions might Pave a 

long-tenn siqnificant mpct on subsistence resources. 
NSB-24 

It i s  suggested that the s m  and crmparisor. of effects separate the 

m t i a l  for water quality i m p c t s  into tw categories, i.e., offshore and 

near shore. If  this i s  done and given adequate consideration, the pten- 

tial impact for near shore or caastal waters could ke major. I 
i 

14. Paqe 11-36. Table 11-4. ?he discws~on under bdanqered and Threatened] 

Species states the following: 1 
I 

"As a result of an 01.1 spil l ,  sane !x&eads and sane gray whales my 

experience tempray displacement frcm migrating or feeding areas. " 

NSB-25 



I 
This sta-t i s  speculative and underestirrates the likely wets. i 
S t a m t s  of this nature give the pexeption tkt o i l  spil ls  w i l l  have 

a siqnificant impact on endangered ~ i e s .  

7 

It should also be reccqnlzed that the estimated ~ l u m e  of 011 produced and I 
transprted cannot be used to predict the nunher of s p ~ l l s  wfuch could 

NS6-.2 
occur durinq exploratory drilling. There i s  srmply no relationship between 

I these variables. I 
It skuld be rroted that very l i t t l e  is knam about the behavior of bowhead 

and gray whales in respmse to a lnajor o i l  spill. Rs a result, a l l  assess- 

=ts regarding o i l  sp i l l  jeopardy to endangered whales should be I caused by h- error, equprent fa lure ,  and acts of nature. Therefore, I I 
occlsenrative. -re, it is wmng for WS to inply that *males will it would be appropriate for M to use proven risk evaluation t-ques 

a t tmpt  to avoid cmtact with spilled o i l .  Bowhead whales typically follow sud. as "Fault Tree Analysis" to examine the ~oss ib i l i t y  for spil ls  occur- NSB-28 

leads during thet northward migration thmugh the sale area. If  o i l  is in ( ring f r a n  each of these events, i.e., h- error, equi-t failme, and I 
the leads, there is no data to -st that they u*xlld take an alternate acts of nature. Doug so wuld yield a ~rore reliable detemunatlon of the 

mute in order to amid cunM w i t h  it. i o i l  sp i l l  risk associated with exploration activities in the pmpsed sale 

area. 

15. Page IV-A-3. 'Rris page mtains the following s-tem~ts:  

16. Page IV-A-3 contains the statemwt: 

"The likelihood that o i l  spil ls  d d  occur can be estimated fmn the 1 
assued volume of o i l  produced and -rted." I "Because no resource estimates are available for state lease sales, no I 

1 o i l  sp i l l  risk estimates can be made for these areas. Therefore, they , 
The North Slope Bxuugh objects to the uetkdology used by U4S to  assess are not included in the d a t i v e  risk analysis." 

o i l  sp i l l  pmhbi l i ty  for Sale 109. nE nlrpber of spills which have / I 
historicaUy occurred per a given m1- of p e m l e m  prcduced and trans- NS6-26 me mrth slope m m q h  belleves that it 1s a nustake for w s  to perform a I 
ported does not, necessarily provide a reliable mans far predictkg the I I risk analysis for the pmp~sed sale area and exclude o i l  sp i l l  risk e sb -  

mmber of spil ls  which could occur in a new lease d e  area or f r a n  future i mates for adjacent State sales. Inamuch as endangered spxles  and sutsis- 1 
-ti-. -, this qrcach fa i l s  to aaxunt for different tence/ cultural ac t iv i t~es  could be threatened by 011 sprlls f m n  elther 

en-tal d t i o n s  e c h  would influmce o i l  sp i l l  risk in different location, it i s  unfortunate that resource e s h t e s  were not awlab le  for 

State of Alaska Sale areas so that a proper o i l  sp i l l  risk could be 1 
estimated. I 



In reallty, ~t 1s mpssrb le  to r6entlfy the true 011 spill rlsk wlthout exploration m the propsed lease sale area. Staterents of th l s  nature I 

performing a m l a t i v e  analysis which includes sp i l l s  frcm adjacent lease hide the real  r isk asscclated with petroleum activities in ice-infested 

sale areas and tanker t raff lc .  The North Slope &rough requests that  an water and the 011 related leopardy to  endangered specles m the propsed i 
analysis te p r f o r m d  which w i l l  assess the m l a t i v e  impact of o i l  sp i l l s  I sale area. Such sta-ts create a false sense of secuzity and can lead 

fran adjacent State leases. to increased risk by contributing to the rmuval of stipulatrons w h i c h  are 

needed to protect endanqered v i e s  and subsistence resources. 

17. Page IV-A-5. Paragraph 1 contams the followrng statem2nt: 1 18. P- N d - 6  - llie North S l o ~ e  Borough was surprised to fmd that Uus DEISl 

"At  a similar ra te  for the proposal, duxing the drilling of 43 -10- I does not discuss bl-t probability for exploration or devel-t wells. 

r a t i m  and delineation wlls over eight years, on the order of 67 such It also fa i l s  to discuss rel ief  well timing and the envirprmental impacts 

s p i l l s  could occur; but the to ta l  spilled would ke d y  about 18 which could result  fmn o i l  -11 blo*rxts. Without including this info-- 

barrels. " tion, .the risk analysis is hadequate and fdls far  short of arrcmplishing NSB-33 

NSB-30 its intended -se. 

It 1s mve to believe that  only 18 barrels of o;i wuld  be spllled durW I 
elght years of exploratron m the pmposed sale area. MWS has f a l e d  to The North Slope Borough requests tha t  the rlsk analysls be revrsed to I 
achcwledqe that  Sohlo spilled 36 barrels of fuel m one year a t  Challenge 1 address the p t e n a a l  for o i l  spr l l  b l m u t s  and the steps wfuch could be 

Island durmg the early 1980s. f+S alx,  f a e d  to consider that  over taken t o  bring bl-ts under control. I 
-I 

100,000 gallons of o i l  were spilled as a result of N o r t h  Slope o i l  and gas 

a c u v i t i e s  during 1985 and 1986. 1 19. Page IV-A-10 - The info-tion on this page contams the follmdrg state-? 
I 

result of o i l  well blowouts. 1 to land is among the lowest calculated for any previous or propsed 

i n  every respect, bWS i s  misleading the public by stating that  only 18 

barrels of petroleum product would te spilled during eight years 

ment : 

The data provlded m the DEIS also ~qneres that  sp i l l s  could occur ~ k a n  

supprt  vessels and eqrup~ent failure durmg fuel transfer o r  storage. "The CondLtronal probabrllties shaw that  15 a s p i l l  occurred, the 
NSB-3 1 

~ u o n a l l y ,  lt overlwks the fact  that  m]or s p l l l s  could cccur as l&elkccd of contact to  land wuld be very low m mmer. The rrsk 
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Alaska CCS reglon 011 and gas lease sales. There 1s a less than 0.5 

percent chance that a s p i l l  of 1,000 barrels or greater wuld occur / 
and contact land within ten days in  the sunner." 

Smce s p i l l s  in the proposed lease sale area could occur u t h i n  ten miles 

of shore, it is d i f f icu l t  to believe that major sp i l l s  during the sunwr 

mnths wuld have a less than 0.5 percent dL3nce of contacting land. 

I t  is important for WS to realize that  20 to 30-hot winds fran the north 

could cause a m j o r  o i l  s p l l l  in the lease sale area to contact the Alaskan 

coast l ine  w i t h i n  elght hours. Another pint that  must be reccqnized is 

that  o i l  s p i l l  trajectory analyses are not very -ate. 'Ibis p i n t  ms 

highlighted by the National Oceanic and Atnospheric Adnhistratmn's (NOAA) 

camnent t o  the Associated Press during the 15% Alvenus s p i l l  off the 

Louisiana coast. M r .  Gary Galt (NOAA oceanccrapher) stated that  the 

abi l i ty  to predict s p i l l  mvanent is lust not very accurate. ?he reason 

for this is that mst trajectory analyses are based on s-le £0- 

which c-t a m t  for a l l  of the enviromtal  factors, such as dL3nging 

winds and currents, which influence s p i l l  -t. 

20. Paqe IV-A-10. Paragraph 3 contams the following s+atement: 

Since the Chukchi Sea is covered with ice during the winter season (see 

"?here 1s a 70-percent chance that  a s p l l l  of 1,000 barrels o r  greater 

could occw m vmter and contact land sau%%w durrnq Me vmter." 

Page 111-6 of DEIS), vie question hug it muld be likely for a s p i l l  to 
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contact land during th.u season. I 
21. Page N-A-14. Paragraph 2 contains the fol l-xhg staterent: 1 

"Tb date, more than a dozen o i l  s p i l l  contingency plans have been 

sutxnitted and approved for exploration of existing leases i n  the 

neightaring Beaufort Sea Planning Area. 

m j o r  o i l  s p i l l s  i n  the Arctic waters. Pdditionally, these plans fail to 

m n s t r a t e  tha t  sufficient capability exists to  clean up o i l  sp i l l s  in  

mving bmken ice. 

Most of these contmgency plans have been revleusd by the North Slope 

Borough. Slnce m y  of then vare prepared by prlMte consultants wflo usre 

contracted by the operator, he queshon whether the operators' p e r m e l  

fully understand these plans and the steps necessary for respondmg to 

Perbaps one of the mst important p i n t s  to be a w e  of is that Myle of the 

previous o i l  s p i l l  contingency plans for the Beaufort Sea have  be^ tested. 

Therefore, it is d i f f icu l t  to say with any degree of certainty whether any 

NSB-36 

of these plans would be effective. 

22. Paqe IV-A-14. Paagraph 3 con- the following statement: 



'The f i r s t  line of defense 1s always offshore c o n t a m n t .  For large, 

continuous sp i l l s ,  containmnt devices, such as toans. are often 

integrated into, skimning or other recovery systems. " 

Due to the presence of mvmq broken ice and w W ,  it is unlikely that 

cal tairanent beans wuld ke effective in t k  pmpsed lease sale area during 

most of the year.  

- 
23. Paqe IV-A-14. Paragraph 4 contains the following statmt=nt: 

"For a b l m t ,  well ignition i s  a drastic but potentially effective 

contingency measure. " 

In our opinion well ignition w i l l  not be effective for sub-&ace blcwuts 

created by dri l lship activity. As deronstrated 51. the 1979 Ixtoc o i l  hell 

b-t in the Gulf of MKJ, o i l  released £ran a sub-surface b l w u t  

wuld likely be d s i f i e d  as it escaped the wellhead and rises thmuqh the 

w a t e r  colunm. If  the o i l  is d s i f i e d ,  it w i l l  not burn. 

I t  should be retoghized that dispersants, 1f they =re permitted and proved 

to be effective, muld put 011 in the water colmm where it can also 

adversely impact the endangered kwhead whale and other m i n e  wildlife. 

?his point should be included in the risk analysis. 

As a pint of interest, the U.S. Coast Guard On-Scene Coo-tor wuld 

have the authority to approve disprsan t  use only i f  the s p i l l  presented an 

i m e d b t e  threat to h- l i fe .  Since this kwld not likely be the case 

for o i l  sp i l l s  in the olukchi Sea, approval authority for dispersant use 

d d  res t  with the EPA and State representatives on the Regional Response 

Team. It is su~gested that  Paragraph 4 on Page IV-A-14 be revised t o  

reflect  this pint. 

25. Paqe IV-A-14. Paragraph 5 concludes with C& foiLoWinq sentence: 

"Other CPAs o r  rroperatives i n  Alaska have locally stockpiled consid- 

erably nure equipnent than the w - e d  by federal requ- 

l a t iom,  thereby providing additional pmtectron. " 

24. Page IV-A-14. Paragraph 4 contains the followinq statemMt: 

"It may be appropriate to  use charucal agents to drsperse the slrck r f  

prrmsslon for therr use can k obtained £ran the U.S. Coast Guard 

!&-Scene Coordmator . " 

Although this equipwnt exists, there is no evidence to  verify whether it 

wuld be effective under the enviro-tal conditions that  exist  in the 

Beaufort o r  Chukchi Seas. It is also questionable whether sufficient 

persOnnel are trained to  -ate this equipnent in Arctic waters. 

NSB-39 
It should be noted that the quipnent stockpiled by the ABSORB CPA does not 

meet federal nquir-ts for o i l  s p i l l  cleanup. For exan'@le, these 

requ.i.ranents stipulate that  the equipnent should be deployable in  5 tc 



6-foot seas and operable m 8 to 10-foot seas, and up to 20-knot winds. I 
None of the ABSORB CPA meets these cri terra.  J 

26. Page IV-A-14 - The DElS failed to achcwledge whether any of industrl 's 

contingency plans include sufficient infomation to shm that  planning and 

foretimught have k e n  directed towards cleaning up o i l  sp i l l s  in pack ice, 

o r  bqund the land fast  ice zone. Since it is unlikely that industry can 

clean up o i l  sp i l l s  in  these regions during spring, freeze-up, o r  winter, 

the North Slope Borough urges to inpl-t dri l l ing restrictions during 

these s e a m  unti l  adequate o i l  s p i l l  cleanup technology is dennnstzated. J 

wording should also be added to  inform the public that once weathering and 

ermlsification occurs, it would be impossible to disperse the o i l  wrtb 

chemical agents o r ,  remxe the o i l  by in-situ burning. Additionally, 

renovinq emulsified o i l  by mchanical cleanup muld be extremly diff icult .  

Therefore, existing o i l  s p i l l  cleanup technology W d  not be effective for 

the Chukchi Sea four hours after a s p i l l  occurred. I 
_1 
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29. Page IV-A-16. Paragraph 2 contains the following statement: 1 
"Dispersants axe also nure effective on less viscous o i l s  and lose a l l  1 
effectrveness when 011 reaches 2,000 centlstokes, o r  about elght hours 

27. Paqe IV-A-14. Frgure IV-14 - Ppphcab~l l ty  of Or1 Sprl l  Response Tech- a f te r  sprllage." 

iuques m the Proposed Sale 109 Area, appears to lx taken fran dcazrents I NSB-44 

Chukchi Sea Sale 109. No data exists  to show that the response techniques i frane w i t h i n  which dispersants nust  be applied, elght hours or less, makes 

pb1ishe.d by Alaska Clean Seas. The vlfonration m this  figure was devel- 

oped for s t a t e  waters in the P n d h c e  Bay region. I t  was not intended for 

cited in this figure muld be applicable or  effective in the Sale 109 area. J it unlikely that industry will be able to obtain approval or  manifest the 

NSB-42 This statarent should include additional infomazlon on the probability of 

dispersant effectiveness m the proposed lease sale area. Also, the tim 

capabrlrty to dehver suffrclent d s p r s a n t s  before the or1 weatkrs to 

28. Paw IV-A-16. Paragraph 1 contarns the fol lmmq statemmt: polnt w h k  drspersants all no longer be effecuve. 

".. ...- Bay crude 011 muld ..... quckly weather and form an 

eruLsion i n  a b u t  four hours in  the opm water.. . . . " 
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Additional miding should be included to  point out that  Fmdbe Bay crude 

o i l  u d  weather in broken rce and form an arnrlslon ~ust as quckly as lt 

wuld in open water. 



30. Page IV-A-16. Paragraph 3 contam the following staterent: 1 
"Oil s l icks m open open are seldcm traceable for nore than about 

ten days before the o i l  kames tca dispzrsed to lcazate or identify as 

a slick." 

This s tatenmt i s  contradicted by the infonmtion provided in  Table IV-5 on 

Page IV-A-10. Here the DEIS s tates that  up to 75 percent of an o i l  s p i l l  

wil l  remain on the water surface ten days after  the release ccms. This 

o i l ,  as indicated by the infomation in  Table IV-5, would have a film 

thickness ranging f r a n  0.6 to 1.3 m. Consequently, i f  th i s  quantity of 

o i l  was present, ~t would be easy to  identify- as an o i l  slick. 

NSB 

Furtbnwre, data p m d e d  by the 1979 Ixtoc blokcut m the Gulf of Mexlw 

revealed that 011 slzcks were observable on the kater surface over 30 days 

after  the s p i l l  occurred. These slicks traveled several hundred miles and 32. 

contaminated mre than 50 miles of the Texas shoreline. I 
31. Paqe IV-A-16. Paragraph I discusses w e l l  ignition as a mans for HunimiZ-1 

ing the arrrxlnt of o i l  released by a blowout. It c i tes  the West Cameron 

1080 blowout in  1971, and says that, "Timusands of barrels of o i l  %ere 

This infonmtion uccludes other pertinent data on ignited bl01~uts and is 

conswed by canbustion and only 450 barrels of o i l  vare released to the sea 

d u n g  a 55-day blcxout." 

-fore misleadmg. For w l e ,  the 1979 Ixtcc bl-t m the Gulf of 

35 
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Mexico released 3 million barrels of 011 to the sea, although the %ell was 
I 

ignited. Pdditionally, burning b l m u t s  m the Persian Gulf have released / 
thowads of barrels of o i l  to the water surface. 

Based on a rrmpreknsive analysis of burning b10k0~ts. experts cuncluded / 
that  only 30 to 70 psrcent of the o i l  may be amsurd by rrmbustion i f  the 

discharge -s atove the water  surface. Chi the other hand, i f  the 

b b m u t  occurs the water surface, as wxld be the case for a 

dri l lship blorout, none of the o i l  m y  be mmumi by canbustion, i f  the 

o i l  d s i f i e s  while r is ing thmqh the water c o l m .  Hence. well ignition 

m y  not significantly reduce Me amunt of o i l  released by a blowout. 

In view of the limitations associated with *all ignition as an o i l  s p i l l  

countermasme, the plblic shculd be aware that  .% has not performed 

adequate o i l  spill risk analysis for Sale 109. 

Paqe IV-A-16. The f inal  paragraph on this page antains the following 

sta-t: i 
"IIRxnrery of o i l  using nechanical equiprent usually ranges be- 5 

a d  15 p r c e n t  of that  spilled." 

It is suggested tha t  this statenent be revised to  show that  the cleanup 

-tages stated in  the DEIS are for o i l  s p i l l  cleanup ~ a t i o ~  in  

t-ate waters. This is wrtant in order to amid giving the public 

the impression that  industry is capable of cleaning up o i l  in  the propcsed 

lease sale area. To date, there is 110 data which would s u p *  that 



industry's cleanup capability wuld be effective for ice-infested waters in 

the Chukchi Sea. J 
33. Paqe IV-B-4. Paragraph 3 c o n t a w  the following statemnt: 1 

"If a gas bl-ut occurred, It Wuld be very unlikely to persist m r e  / 
than one day, and it muld very likely release less than m t n c  

tons of gas- h-arbns . " 

The North Slope Borough hereby requests Minerals Management Service to 

provlde data to substantiate this put. The North sl+brough firmly 

beLieves that  the rnclusion of this statemnt is an attempt to muLlrrize, o r  

downplay, the risk associated with b l m u t s  in  the proposed lease sale 

area. This becones evident when one recognizes that  there was a gas 

b l w u t  in  Cook Inlet  during 1985 whrch lasted fcr  several d. Also the 

North Slope Borough mshes to p i n t  out that  there is absolutely no way of I I 
estimating the volume of gaseous hydxccarbns which muld be released fran I 
a gas bl-t. _I 

34. Paqe IV-B-5. Paragraph 1 reads as follous: 1 

The North Slope Borough requests that k2-s pmvrde data to  s u p ~ a r t  this 

p i n t ;  During the April 2,  1987 mrkshop sponsored by the Alaska Depart- 

m?nt of h v i r o m t a l  Conservation, industry Wrts acknowledged that  

reduction of gaseous enissions could be less than 60 percent £ran an 

irdustr ial  flare. This provides sufficient reason to question i f  a burning 

blamut releases f- qa583us emissions to the envirornrent. 

"6urning affects air quality in ~ W J  wrtant ways. For a gas 

bloc*xlt, bunmg wuld reduce enisslons of gaseous hykxarbons by 

99.98 percent and very slightly i n e a s e  emissions-relative to 

quantities ir. other 011 and gas industry ~~~~~~~f other pollu- 

tants. " 

N S B - ~ ~  o Prcidental emissions muld have a negligible effect on onshore air 

quality. 

I 

- 
35. Page IV-B-5. Paraqraphs 2 thmugh 5 provide an hadequate assesment of 

air quaLrty bpacts created by in-situ burning. This discussion includes 

the folloving a s s m p t i s :  

o Inmnplete canbustion injects oily smt and minor quantities of other 

p l l u t a n t s  into the air. 

o Oily residue in  smke p l m s  £ran clvde c - l  i s  mtagenic, but not 

highly so. 

o The xat produced fnm bwning o i l  sp i l l s  ter.ds to both c l q  and kash 

off vegetation in subsequent rains. Gnce deposited, it muld not be 

easily r e s u s w  in  the a i r ,  limiting ar.y health risks to a very 

short term. 
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The problem of unreferenced statements m s t  have proper iittentlon during 

preparation of the f inal  EIS. If presence of n m r o u s  citations m the 

text  is considered a problen, w of nwrerical superscripts my b helpful. 

37. Page TV-517, 1s t  para, lines 13-14: p-. !lb 

effects  of clean-up should be added to che effects of o i l  sp i l l s  on m i n e  1 
Life and subsistence hunt*: 

four hours and of this  tine, would pass through or under actual or1 ' 
sl icks for less  than five minutes." 

This statement is highly speculative and cannot be suppsrted by facts. I t  

a p p e ~ s  to be an attanpt to convince the public that 011 spl l l s  would not  

pse a significant threat to the endanqerd bcwfread whale. 

b. Effects of o i l  s p i l l s  should also include the effects  of vessel 

noise, baring o i l ,  use of mechanical cleanup equimt and other cleanup 

act ivi t ies .  

a. ?he DEIS nutes in a t  least  t w  places that adding dispersants in- 

creases toxicity of the spilled o i l .  This effect  should be included 

wherevet the effects of sp i l l s  are discussed. 

spring migration. 

40. Paqe IV-0-66. Paragraph 1 contains the follwinq statenent: 

It is suggested that  statements such as this  one, which cannot be ~ p p o r t e d  

by facts, be deleted fran the Final hviroraental  b p c t  Statement. I t  is 
NSB-52 

also ntggested that  this  DEIS &scuss the r isk to endangered whales i f  o i l  

raMins in  the migration curridor or  is trapped i n  leads used during the 

"k-ter several days, the s p i l l  should have w e d  out of the whale 
7 I 

38. Page IV-8-26, 3rd para. The DEIS mentions the p t e n + i a l  effects of pipe- I migration corridor; and =athering should render the 011 relatrvely 1 
I 

Any mts for developnent should stipulate that pipelines and I The North Slope Borouqh requests Wl.5 to  include m f o m t i o n  which m l l  

Lines or. kelp beds. Cku: -rn is that pipelines w i l l  destroy kelp beds. 

platfonm be kept a specified mininnrm distance £ran the kelp beds. I 

harmless to the wfiales. " 
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39. Page IV-B-66. Paragraph 1 ~0nta ins  the f0llCWhg statement: 

evaluate the impart to  the towhead whale rf  the o ~ l  dpes m t  nvve out of 

the migration corridor and the p s s i b l e  cnwquences l f  weathering does not 

"Emheads migtatlng a t  an average speed (atout 3 kn per hour) m l d  be 

expcted t o  pass through the discontinuous oried area m less than 

m v e  toxic canponents f?xm the o i l .  I 

N S B - ~ ~  
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41.  Paqe TV-B-66. Paragraph 3 contains the following statement: I that  this gas could have on towhead whales, e s ~ e c i a l l y  during p r i o d s  when i 
"If b h e a d s  contact an 011 slick, it is unlikely that they muld 

inhale o i l  into the blow hole while breathing." 

Tt i s  requested that  Minerals m g e m e n t  Services provide data to  substan- 

t i a t e  t h i s  p i n t .  

42. Page IV-B-66. Paragraph 3 con- the following statemnt: 

"Vapor concentrations in the s p i l l  area that  could be hamuhl to  

whales muLd ke eqxcted to dissipate within several hours after 

termination of a sp i l l .  " 

The information provided i n  this section of the 2EIS is not sufficient to 

allw the N l i c  to p m p r l y  assess the adverse impact that major o i l  

s p i l l s  d d  have on the endangered bowhesd whale. In the above C m t ,  NSB-57 

the author asslanes that  the toxic vapors muld dissipate: hokRver, the DEIS 

atmospheric inversions exlst. 

NSB-56 43. page IV-E-68. Paragraph 1 con- the following s t a m t :  

f a i l s  to address what would happen: (1) I f  d i e s  were q s e d  to toxic 

vaprs during an atmospheric inversion, o r  (2)  Curing periods wfim there 

no winds t o  d i spxse  the vapors. RuMernore, the LEIS does not 

discuss the p t e n t i a l  iqact that  toxic gases, such as hydrogen sulfide, 

could have on the bamead whales. 

I t  is clearly understcod that  hydrogen sulfide could be released by a W e l l  

blowout and this gas is fa ta l  to  h-s. Therefore, it is requested that  

i n f o m t i o n  be provided which wil l  allow the public to  evaluate the impact 

"Bowhead whales are not a s  likely as ring seals to surface as hqh and 

thereby eqase their eyes to  a surface o i l  slick." 

LEIS fails to consider that  o i l  sLicks can f loat  several inches below NSB-58 

the urater surface. This -s i f  the o i l  is mre dense than the 

layer of the water or  i f  the o i l  becaoes wntmhated  w i t h  s i l t .  Whichever 

the case, it is entirely possible for the sensitive eye of the bowhesd 

whale to  care into contact with o i l  that is either  on the water or  floating 

several inches b e l w  the water surface in the water cplm. 1 
44. Paqe IV-B-68. Par- 3 contains the f o L Z 0 d ~  s t a m t :  

"Therefore, the effects  £ran o i l  contact an tmwhad. whales are w- I 
ed to te minor." 

North Slope Eomugb strongly o p e s  th i s  statem~nt. Sufficient 1 ~ s ~ - 5 9  

evi&nce has not been provided to show that it is true. Until information 

is available to clearly define the impad that  o i l  s p i l l s  d d  have on the 

m a d  whale, it muld be p&t for M S  and other agencies rer;pcnsible 

for the protection of t h u  endan* species t o  take a con-ti= 

approach and thereby implerent stipulations which muld guarantee pco- 

tection of the bowhead whale. 
J 





short-duration sp i l l ,  r a t  more than several huradred hmhead whales kould be 

expxed to Lightly-weatbered oi l ;  in  a prolonged s p i l l  such as an uncon- 

trolled bl-t, m s t  of the ppulation could be exposed. 

Tk present bwhead whale qmta for FSkinu hunters, inpcsed by the 

Whaling Ccnxmssim, is 32 per year. These include m1etha.I 

strikes. 

It  is -Le to ex&ect the International WhalFng Cclrmisslon to 

overlook oil exposure of even 26 o r  66 whales wkn the hunt guota 1-5 only 

32 and a rxmLethaL stnke counts against the quota. 

It is also mmasomble to predict that  the I.W.C. x d d  inpose a ban 

f a r  only one year i f  whales ware apsed  to o i l .  Sud~ a prediction is even 

m r e  unas0mbl.a since imst of the DEIS-p-cted n- of q s e d  

whales are multiples of tbe quota. The -tidl affect on the subsistence 

hunt is therefore NWOR. -, a ban on subsistence *maLtbg a d  

affect all whaling villages - Gadldl ,  KivaLina, Wales, Savcalga, Point 

e, -+t,  arrow, Mriqsut and Kaktovik. (Ihe Sale 97 DEIS also 

-timated the pxential effect on subsistence whaling and did not 

consider the p s i b j l i t y  of a ban on the hunt by t!:e I.W.C.) 

Tk EIS should also address the ptential ef£ects of o i l  exploration 1 
and d e v e m t  ac t iv i t i es  on bcwhead whale censusing. Effects on the I 
census could ke M e s t e d  as changes in the subsistence harwst quota INSB-64 
because the census-based d t i o n  estimate is a major factor in  quota I 
&-tion. The census could be adversely affected by any mtrial I 

I 
activi ty in  the coastal deferral area during the spring mgratlon. 

The 1 
census could also be impacted by 011 spi l l s  occurring any time of the year 

and by cleanup act ivi t ies  during the spring whale migration. Interference 

with and/or disruption of the migration could cause wflales to mve farther 

offshore than nonnal. F- whales kould be seen and the estimated popu- 

lation size wxld  decline. The ultimate effect  *auld be a decrease in the 

1.W.C.- krposed quota of whales for the subsistence hunt, a NMOR effect on 

all wflaLing villages. Pdoption of Alternative VI and its prevention of 

indvstrial act ivi t ies  during whale migration huuld markedly reduce the 

effects on censusing. 

b .  The DEIS dces not mention the effect of o i l  sp i l l s  on use of 1 
towhead whales for id. Ihe statanent (p N-B-98, 4th para, 3rd sentence) 

about belcqa whales fran a s p i l l  area k i n g  inec'rble or  perce~ved as such 

is a good point. A similar statanent should be mde for hd-ead whales 
NS8-61 

which could cane in antact with s p ~ l l e d  o i l .  Such an effect  on the 

subsistence harvest pattern muld be a t  least  MODEPA!E. If the 

or  the w o n  of inedibility lasted unre *.an one year,  

wxlld be m R .  

c. The DEIS states (p N-B-97, 3rd para) that  a ccmbination of 

imre years, a MPJOR impact to  subsistence whaling wuld arur. 

whales to nuve offshore. I f  industrial noise had this effect  for tm or  
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- Cm pages 31 and 32 of the Brblicqraphy section of the DEIS there a re  2 

separate references by Richardson which are chapters in edited reports. 

- On page 33 of the Bibliography section of the DEIS there are 2 sepa- 

r a t e  references by Sdrel l  which are chapters in edited rep-. 

rn the lnte~est of  accuracy, chapters £ran the rep3rt e t e d  

by Albert (1981b) should te p ~ l y  clted: 

- The c l t a t zon  on page IV-B-66, next to last 1- and Me cl ta tzon on 

page IV-B-67, 6th lw fran the b t t a n  are t o t h  correct reg- s w -  

lat ron a s  to potential unpacts /W, 1986a). 

- The c l t a t ron  on page IV-B-68, lw 9 to Albert (1981) 1s m e .  

The laboratory "orl/sJun contact" data are prsp=rly c i t e d  as f o l l m .  

Please note the c i t a t i o n  is t o  a specif ic  Wter in an edited r-. 

Haldjman, J., Y. AMelbaki, R. RLbagdadi, D. Duffield, W. 8mk. 

and R. Henry. 1981. Detemination o f  the gross and microscopic 

structure of the lung, kidney, brain  and skln of the bowhsad m e ,  

BsZaena mysticetus. 9: Tissue StJXctUral Studies and 

Investigations on the Biology of  Fhdangared Whales i n  the Beaufort 

Sea, T.F. Albere (ed.) , pp. 305-662. Weport to the Bureau of  Lanc 

Manageuent Anchorage, Alaska fran the Department of veteri- 

Science, UNversity of Maryland, OJllW3 Park, MD, 20742. 953 pp. 

- The c i t a t ion  on paqe IV-B-68 l ine  11-12 to "W" is incOrreCt i n  

t h a t  it misquates a reference. It is incorrect to state " tha t  only W out 

of  the six whales aamined had these roughened slun areas  (skin l e s ~ o n s )  ". 
Please note t h a t  the data pertaining to the s t a t m t  were incorrectly 

interpreted fran a s p x i f i c  chapter in an edited report noted below. The 

misinterpretation may have ar isen because skin samples wze not taken f r a n  

scme whales and only "normal" skin was taken fnm others. 

Albert, T. 1981. Listing of col lected kcwkad whale spechms 

with oksermtbms fmde during initial examination. In: Tissue 

Structural  Studies and Other Investigations on the Biology of 

hdangered Whales in the Beaufort Sea, T.F. M h r t  (ed.), ~ p .  845-916. 

W p r t  to the m u  o f  Land Managemmt, A x b r a g e ,  Alaska fruo 

De-t of Veter- Science, University of  Kaqland, College 

Park, MD, 20742. 953 pp. 

49. Follcwing are em Qpqqhical enurs: l 
a. mtial mitigating measures (p 1-13, 3rd para, line 5) are in l NsB-72 

b. The Wrt (p 1-16, 5th para, line 4)  describing Figure I- 3 (facinq 

p& inconsistent with the Figure i t s e l f .  l?ie text describes the 1 
Eastern Eeferral  Alternative as extedmg frcm 39 hn NE of Feard Bay to 5 

!a anth o f  Kasegaluk Lagoon. Acmrding to the map in Figure 1-3, southern - 
Limit of the defe r ra l  aree appears to be appmximately 50 south of 

Xasegaluk L a m .  It appears that e i the r  there is a misprint i n  the text 

NSB- 73 

o r  Kasegaluk Lagoon is not c l ea r ly  and arrurate ly  labelled. _I 
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Response NSB-1 

The commcnter is r e f e r r e d  t o  Sect ion V (Review and Analysis of Comments 
Received). 

Response NSB-2 

See Responses EPA-11 and KOAA-4. 

Response NSB-3 

As ind ica t ed  by t h e  commenter and d i scussed  i n  t h e  EIS, bowhead whales t h a t  
con tac t  o i l  undergo t h e  p o t e n t i a l  f o r  harm. Repeated o r  prolonged con tac t  
probably would i n c r e a s e  t h e  p o t e n t i a l  fo r  harm; however, a s  d iscussed i n  
Response NOAA-55, t h e  s p r i n g  leads  a r e  t r a n s i t o r y  and o i l  would not  be l i k e l y  
t o  cover t h e  e n t i r e  s u r f a c e  a rea  o f  a  major lead o r  pool .  The MMS does not  
be l i eve  t h a t  b r i e f  con tac t  with o i l  would r e s u l t  i n  s e r ious  harm, s i n c e  o the r  
whale s p e c i e s  have been observed su r f ac ing  and feeding wi th in  an o i l  s l i c k  
wi thout  apparent  harm (Goodale e t  a l . ,  1981). 

Response NSB-4 

See Response STATE-7 

Response NSB-5 

C 
b We agree  t h a t  t h e  s o c i o c u l t u r a l  e f f e c t s  from proposed S a l e  109 development 

P w i l l  p l ace  s t r e s s e s  on t h e  hea l th  and s o c i a l  s e r v i c e s  a v a i l a b l e  t o  Wainwright. 
This  i s  one o f  t h e  f a c t o r s  t h a t  con t r ibu ted  t o  our assessment of a  NAJOR 
e f f e c t  on wainwright ' s  s o c i o c u l t u r a l  system. Addi t ional  informat ion has been 
i n s e r t e d  i n  t h e  t e x t  i n  Sec t ion  I V . B . l l . b ( 3 )  t o  c l a r i f y  t h i s  p o i n t .  

Response KB-6  

As a  r e s u l t  o f  t h e  March 24,  1981, U.S. Supreme Court dec i s ion  i n  t h e  case  of 
Amoco Product ion Company e t  a l .  v .  V i l l age  of Gambell e t a l . ,  107 S .  C t .  1396 
(U.S. Harch 2 4 ,  1987) reversed i n  p a r t ,  vacated i n  p a r t ,  and remanded 774 F.2d 
1414 (9 th  C i r .  1985), t h a t  t h e  ANILCA does not  apply t o  t h e  OCS, t h e  HPIS w i l l  
no longer p repa re  ANILCA Sect ion 810 eva lua t ions  f o r  OCS program a c t i v i t i e s  on 
t h e  Alaska OCS. However, t h e  subs i s t ence  i s s u e  w i l l  cont inue t o  be a c t i v e l y  
addressed i n  t h e  NEPA process ,  a s  it has been i n  t h e  p a s t .  

I n  a d d i t i o n  t o  t h e  d e c i s i o n  on the  ANILCA, t h e  U.S. Supreme Court vacated t h e  
judgment o f  t he  United S t a t e s  Court of Appeals fo r  t h e  Ninth C i r c u i t  t h a t  
Sec t ion  4 (b )  of t h e  ANCSA ext inguishes  a b o r i g i n a l  r i g h t s  on t h e  OCS. The 
i s s u e  was remanded back t o  t h a t  Court f o r  r econs ide ra t ion  i n  l i g h t  of t he  
opinion i s s u e d  on t h e  ANILCA. However, on Septeinber 4 ,  1987, t he  U.S. Court 
of Appeals f o r  t h e  Ninth C i r c u i t  denied t h e  I n u p i a t ' s  motion ( Inup ia t  
Community o f  t h e  P.rctic Slope e t  a l .  v .  t h e  United S t a t e s  of America, 746 F.2d 
570 (9 th  C i r .  1984), c e r t .  denied (U.S. Oct.  7 ,  1985)) t o  vaca t e  judgment, 
r e c a l l  mandate, and conso l ida t e  with &o Production Company v .  V i l l age  of 
Gambell, h'os. 83-3735, 83-3781, and 85-3877. The cour t  s t a t e d  t h a t  t h e  
I n u p i a t ' s  remedy must be  sought i n  t h e  U.S. Supreme Court ,  a s  t h a t  cou r t  
denied t h e i r  p e t i t i o n  f o r  w r i t  of c e r t i o r a r i .  As o f  September 11, 1987, t h e  

United S t a t e s  Court o f  Appeals f o r  t he  Ninth Curcui t  has not i ssued a  dec i s ion  
based on t h i s  r econs ide ra t ion  regarding t h e  a b o r i g i n a l - r i g h t s  i s s u e  i n  t h e  
Eiorton Basin. 

Response NSB-7 

The c r i t i c i z e d  quote i n  t h e  EIS Summary (Page v i i i )  has been d e l e t e d  

As s t a t e d  i n  Sect ion IV.A.2.e, response e f f o r t s  i n  l and fas t  i c e  i n  t h e  s a l e  
a r ea  could be considerably  more e f f e c t i v e  bec3use of t h e  presence of i c e  and 
t h e  good p o t e n t i a l  o f  i n  s i t u - b u r n i n g  techniques .  E f fec t iveness  of cleanup i n  
var ious  environmental cond i t i ons ,  including subsurface  s p i l l s  and broken i c e ,  
i s  q u a n t i f i e d  i n  Sect ion IV.A.2.e a s  low--5 t o  15 percent  i n  open water  and 
l e s s  i n  t h e  presence of ice--and i s  d iscussed i n  f u r t h e r  d e t a i l  i n  
i nco rpora t ions  by r e fe rence  t h e r e i n .  

Response NSB-8 

Float ing-pla t form s p i l l s  a r e  incorporated i n t o  t h e  OSRA a t  t h e  r a t e  they have 
h i s t o r i c a l l y  been found t o  occur on t h e  OCS. Nei ther  t h e  Canadian A r c t i c - o i l -  
s p i l l  record,  t h e  Alaskan o i l - i n d u s t r y - s p i l l  record,  nor t h e  h i s t o r i c a l  OCS- 
s p i l l  record j u s t i f y  any assumption of h igher  s p i l l a g e  r a t e s  f o r  d r i l l s h i p s  o r  
o the r  f l o a t i n g  pla t forms f o r  t h e  category of conce rn - - sp i l l s  of 1,000 b a r r e l s  
o r  g r e a t e r .  In  Alaskan and Canadian wa te r s ,  t h e  on ly  pla t form s p i l l  of 1,000 
b a r r e l s  o r  g r e a t e r  was an exp lo ra t ion - fue l  s p i l l  from a  g rave l  i s l and  i n  t h e  
Canadian Beaufort Sea. No s p i l l s  of such magnitude have occurred from d r i l l -  
sh ips  o r  o the r  f l o a t i n g  p l a t fo rms .  Only one of 12 pla t form s p i l l s  i n  t h e  
h i s t o r i c a l  OCS-spill record occurred from a  f l o a t i n g  pla t form--also  an 
exp lo ra t ion  fue l  s p i l l  ( s ee  Sec. 1V.A. l . b ) .  

Response- 

A seasonal  d r i l l i n g  r e s t r i c t i o n  i s  included f o r  eva lua t ion  i n  t h e  FEIS ( see  
Sec. I I . H . 2 ,  S t i p u l a t i o n  No. 5 ) .  I f  s e l e c t e d  by t h e  Sec re t a ry  f o r  i nc lus ion  
a s  a  s t i p u l a t i o n  f o r  t h e  l e a s e  s a l e ,  t h i s  measure would r e s t r i c t  exp lo ra to ry  
d r i l l i n g  wi thin  leased blocks  i n  t h e  a rea  dep ic t ed  a s  t h e  Coasta l  Defe r r a l  
A l t e rna t ive  (Fig .  11-1) du r ing  t h e  bowhead whale sp r ing  migrat ion (Apri l  1- 
May 31). MMS has a l s o  included in  t h e  FEIS a  s t i p u l a t i o n  regarding indus t ry  
bowhead whale-monitoring programs (Sec. I I .H .2 ,  S t i p u l a t i o n  No. 6)  and an ITL 
on Endangered Whales and ?fMS EIonitoring Program (Sec. I I .H .2 ,  ITL No. 5 ) .  
These measures would r equ i r e  i ndus t ry  t o  monitor t h e  bowhead migrat ion i n  t h e  
v i c i n i t y  of any e x p l o r a t o r y d r i l l i n g  a c t i v i t y  t ak ing  p l a c e  i n  t h e  s p r i n g  
migrat ion a rea  du r ing  t h e  s p r i n g  migrat ion.  I f ,  a s  a  r e s u l t  of  t h e  monitoring 
program, it appears t h a t  bowheads a r e  sub jec t  t o  a  t h r e a t  of s e r i o u s ,  i r r e p a -  
r a b l e ,  o r  immediate harm from t h e  d r i l l i n g  ope ra t ion ,  t h e  RSFO w i l l  r e q u i r e  
t h e  l e s s e e  t o  suspend ope ra t ions  causing such a  t h r e a t .  

A s t i p u l a t i o n  regarding o i l - s p i l l - c l e a n u p  c a p a b i l i t y  i n  broken- ice  cond i t i ons  
f o r  Beaufort Sea Sa le  87 has  not r e s u l t e d  i n  add i t i ona l  c leanup c a p a b i l i t i e s  
being required beyond those  a l ready r equ i r ed  by MMS g u i d e l i n e s ;  t h e r e f o r e ,  
such a  s t i p u l a t i o n  was no t  included i n  t h i s  EIS. As a  s t i p u l a t i o n  i n  t h e  
e a r l i e r  Beaufort Sea s a l e s ,  it r equ i r ed  t h a t  t h e  l e s s e e  demonstrate t o  t h e  
RSFO t h e  t h e o r e t i c a l  and phys i ca l  c a p a b i l i t y  t o  d e t e c t ,  con ta in ,  c l ean  up, 



and dispose of spilled oil in broken-ice conditions prior to exploratory 
drilling below threshold depth. The RSFO has generally determined that the 
oil industry has such capability and has approved all exploration plans 
submitted by lessees for broken-ice conditions. See also Response STATE-5. 

Response NSB- 10 

The basic principle of ITL No. 3 (Information on Protection of Endangered 
Whales), although slightly amended in the FEIS, remains the same as in the 
DEIS. The commenter's concern regarding the OSRA is addressed in Responses 
NSB-8, NSB-26, and NSB-30. The analysis of effects on the bowhead whale 
assumes no oil-spill cleanup; consequently, a 15-percent cleanup efficiency 
would not increase the effects as discussed in the EIS. Regarding monitoring 
for the presence of bowhead whales, whatever monitoring system is proposed 
would need to be approved by the MMS. A combination of visual and acoustic 
monitoring, such as used by the NSB for the spring bowhead surveys, probably 
could be used to monitor endangered whales in the vicinity of OCS operations. 
The MNS did not receive the NMFS Biological Opinion for Sale 109 in time for 
inclusion in the DEIS; however, the opinion is included in Appendix B of the 
FEIS and is factored into the analysis of effects in the EIS. The MElS has 
included a seasonal drilling restriction in the FEIS that would restrict 
drilling operations during the bowhead spring migration in the area depicted 
as the Coastal Deferral Alternative in Figure 11-2. The fall season was not 
included in the seasonal drilling restriction because the bowhead migration 
appears widely dispersed across the sale area during that period, and any 

C 
drilling operation is likely to affect only a small portion of the population. 
Other measures evaluated in the FEIS that would provide protection to bowhead 
whales from oil spills include Stipulation No. 6 (Industry Site-Specific 
Bowhead-Whale Monitoring Program) and ITL No. 5 (Information on Endangered 
Whales and MMS Monitoring Program) discussed in Section II.H.2 and Response 
NSB-9. 

Response N S B S  

The text that appeared In Section I.D.3.h of the nEIS has been deleted to 
reflect the fact that a seasonal drilling restriction to protect bowhead 
whales is evaluated in the FEIS. 

The MMS has contracted for a study to provide the type of information the 
commenter has requested. The final report, entitled "Computer Simulation of 
the Probability That Endangered Whales Will Interact With Oil Spills," was 
recently completed (Reed et al., 1987); and a copy was sent to the NSB. This 
report includes estimates of the percentage of the bowhead whale population 
that could contact spilled oil within a 10-day period following a simulated 
10,000-barrel spill during the spring and fall migrations. For bowhead 
whales, spring spills near Cape Lisburne resulted in approximately 0.5 percent 
of the population contacting oil; near Point Belcher, approximately 0.1 
percent of the population would be contacted. For fall spills, approximately 
0.6 percent of the bowhead population could be contacted by a spill ncar Point 
Belcher, 0.1 percent by a spill near Point Lay, and 0.1 percent by a spill in 
the central Chukchi Sea west of Icy Cape (168'55'W. longitude, 70'30'~. 
latitude). The final report contains contact probabilities from several 
simulated 10,000-barrel spills; however, another major product of the study 
will be a computer model that can generate contact probabilities for simulated 

spills of whatever size and time of year the user specifies at any user- 
designated spill point throughout the sale area. This model should provide 
much more detailed oil-spill-contact information for future lease sales. 

Response NSB-12 

See Response NSB-11, first paragraph. The MHS did not mean to imply that 
whales would need to interact with a spill in progress to be affected, but 
rather that whales would need to contact spilled oil in order to be affected. 

See Responses NSB-11 (first paragraph) and NSB-12. Ingestion of spilled oil 
or oil-contaminated prey implies contact. 

Response NSB-1+ 

See Response NSB-11, first paragraph. The EIS clearly states that prolonged 
contact with oil could result if whales chose to feed in the area of a spill 
or were trapped in an ice lead into which oil was spilled. 

Response NSB-15 

See Response NSB-11, first paragraph. The NEIS based its premise on the fact 
that other large whales have been observed swimming through (Geraci and St. 
Aubin, 1982) and even feeding in (Goodale et al., 1981) spilled oil without 
apparent harm. See also Response STATE-10. 

Response KSB-16 

See Responses NOAA-22 and NSB-11, first paragraph. The text in Section 
IV.B.7.a(l) has been amecded to remove the impression that the bowhead's 
ability to metabolize ingested oil is understood. 

Response NSB-17 

See Response NSB-11, first paragraph. In simply stating the model's assump- 
tions and the fact that oil might be contained or cleaned up, or that whales 
might avoid spilled oil, the ?IEIS did not mean to imply a probability of these 
events. 

Response NSB- 15 

A seasonal drilling restriction to protect bowhead whales is evaluated in 
Section II.H.2 (see Stipulation No. 5 ) .  

Drilling more than one well each season may not be possible in every year. 
Excessive ice cover during a drilling season, a late start in the drilling 
program, or the drilling of multiple wells from one drillship may preclude the 
completion of a well during any one season. The ability to complete a relief 
well from a drillship also would be subject to environmer~tal constraints. 
Given these constraints, options other than drilling a relief well probably 
would be more viable for controlling a blowout, should one occur. For 



example, direct underwater control has been used recently as a faster method 
of killing offshore blowouts (OGJ, 1987b). However, a stipulation providing 
for a seasonal drilling restriction has been added for consideration. 

Response N Z - 2  

Given current technology, it is unlikely that drillships or lay barges would 
be used in the spring lead system. These activities would take place during 
open-water periods. However, this concern would be better addressed at the 
time when exploration or development plans are proposed, since there will then 
be opportunities to ensure that operations will not adversely affect the 
bowhead migration. Also, the NSB will have the opportunity to ensure that 
subsistence activities and marine mammal populations are adequately protected 
through the State review process ensuring consistency with the Alaska Coastal 
Management Program. 

See Response NSB-18, first paragraph. 

Response NSB-20 

Conditions within the sale area and whale behavior can vary considerably from 
site to site and during different times of the year. By defining these 
phrases specifically, we may establish a set of conditions that would trigger 
the suspension of oil and gas drilling activities and would be appropriate for 
some conditions; however, under other conditions, protection may be 5 inadequate; and under sti 11 other conditions, operations would be suspended 
unnecessarily. Consequently, it would seem best to fit the level of 
protection needed to the type of operation and the local conditions. Under 
ITL No. 3 (Information on Protection of Endangered Whales), the ElElS RSFO 
intends to monitor endangered whale migrations and behavior in the area of the 
drill site and would--with the assistance of the N?IFS--determine when 
endangered whales are present and near enough to be subject to the threat of 
serious, irreparable, or immediate harm from oil spills or noise disturbance. 
Once such a determination is made, the RSFO would limit or suspend those 
activities that pose a risk to the whales. Other measures evaluated in the 
FEIS that provide protection for endangered whales include Stipulation No. 5 
(Seasonal Drilling Resiriction for Protection of Bowhead Whales from Potential 
Effects of Oil Spills), Stipulation No. 6 (Industry Site-Specific Bowhead 
Whale-Monitoring Program), ITL No. 4 (Information on Endangered Whales), ITL 
No. 5 (Information on Endangered Whales and NMS Monitoring Program), and ITL 
No. 6 (Information on Development- and Production-Phase Consultation With NMFS 
to Avoid Jeopardy to Bowhead Whales). Please refer to Section II.H.2 for 
further information on these measures. 

Response NSB-21 

The intent of ITL No. 9 (Information on Subsistence Whaling and Other Sub- 
sistence Activities) is not to absolutely define the information provided but 
rather to inform the lessees that local residents are slibsistence hunters and 
the lessees should be considerate of subsistence activities and conduct 
themselves and their operations in a manner that would not interfere with 
subsistence hunting. 

Response NSB-22 - 

The MMS has no legal authority to require the lessee to consult with local 
communities; the MMS can only encourage a cooperative atmosphere. That is why 
this mitigating measure has been evaluated as an ITL, which is advisory in 
nature. Neither does the ElMS find it necessary to further define the phrase 
"conduct themselves in a responsible manner. . . ." 

Response NSB-23 

Effects definitions (Table S-1) for air quality have been revised. The effect 
of accidental emissions on air quality has been reanalyzed as MINOR. Section 
1V.B.l.b has been amended to address the concern regarding hydrogen-sulfide 
emissions. 

Emissions from in situ burning of spills, including acids, suspended- 
particulate matter, and mutagenic compounds are described and discussed in 
Section 1V.B.l.b and in incorporations by reference therein. Additional 
citations have been added to support the analysis. Note that emissions 
resulting from burning all of a spill of 1,000 barrels or greater are low 
compared to amounts of emitted--as permitted--discharges; for example, such in 
situ-burning emissions would not exceed distance-exemption criteria (Sec. 
1V.B.l.a) even if the burn were at the minimum distance of the sale area from 
shore (5 kilometers [ 3  miles]). 

The air-quality standards cited in the EIS apply to permitted emissions--not 
to accidental emissions. In addition, the averaging-times standards can 
legally be exceeded once a year. Accidental spills and blowouts would be 
considered "upsets ;" and, technically, the standards would not apply. Because 
some environmental effects could still occur, two parallel sets of effect 
definitions--one based on standards and the other on environmental effects-- 
have been used in the FEIS. Air-quality effects of accidents are evaluated on 
the basis of their environmental effects, as done in Section IV.B.l, and not 
on whether air-quality standards would be affected. 

Chukchi Sea winds are generally offshore. If a spill were very close to shore 
and atypical onshore winds posed even a perceived threat to local communities, 
in situ-burning plans could be delayed until offshore winds returned. 

The USEPA and the State of Alaska both reviewed the air-quality analysis in 
Section IV.A.l, and their comments have been incorporated. Neither agency 
expressed a need for further consultation. 

Response NSB-24 

Section 1V.B. 2.a discusses the incorporation of spilled oil that would occur 
in sediments for both nearshore spills and offshore spills; the Baffin Island 
Oil-Spill project findings on the persistence of hydrocarbon concentrations in 
calm, relatively restricted Arctic waters; and the retention of toxic compo- 
nents for several years from a spill within a completely isolated water body 
for several years. Because OCS spills would occur outside any even relatively 
isolated lagoon system, a long-term effect on water quality could not occur 
from a spill. Drilling discharges would have to be at least 5 kilometers (3  
miles) offshore of any lagoon system, a distance greater than mud-and-cutting 



discharges would be detectable from in the water column. No other "shallow 
coastal regionst' other than lagoons have the potential to be low-current 
regimes in the study area. Separation of nearshore waters into a separate 
category for analysis of effects would likely result in a lower--not higher-- 
estimated effect level. The MODERATE effect level assessed for water quality 
in the proposal is caused by the potential for large-scale dispersal of 
spilled oil by winter pack ice. Such dispersal could not occur in a near- 
shore, landfast-ice zone. Note that effects on food-chain biota from spills 
in nearshore, restricted waters are discussed in Section IV.B.3. 

Response NSBs5 

The commenter takes this statement from the EIS out of context. Temporary 
displacement is only one of the effects mentioned in a list of six potential 
effects that may result from oil spills. The H?!S has not implied that whales 
would necessarily avoid spilled oil; four of the other five potential effects 
discussed imply contact with spilled oil. 

Response NSB-26 

The text of Section 1V.A.l.a quoted by the commenter has been clarified to 
indicate that exploration-spill risk is included in the overall spill esti- 
mate. Concerns as to the exploration-spill-rate calculations, exploration- 
spill frequencies, and effects of environmental conditions on spill rates are 
addressed in Section 1V.A.l.b and incorporations by reference therein. See 
also Response NSB-8. 

Response NSB-27 

This concern is addressed in Responses NSB-8 and KSB-26. 

Response N S H  

The rationale for the ElMS approach in estimating risk of oil spillage and a 
discussion of the causes of spillage are included in Section 1V.A.l.b and in 
incorporations by reference therein. A study conducted for the 1\1\15 by the 
Futures Group and Environmental Research and Technology, Inc. (1982), was 
unsuccessful in deriving any valid statistical relationships for predicting 
the occurrence of major oil spills from specific causes. Fault-Tree Analyses 
are highly controversial and statistically unreliable. Generally, Fault-Tree 
Analyses are used only when there is a complete absence of historical data, 
i.e., in calculating the probability of a nilclear-power-plant accident worse 
than has ever occurred. Where historical data exist, probability estimates 
based on that data are always considered more reliable, i.e., the insurance 
industry uses historical data to construct survival tables--not Fault-Tree 
Analyses. The commenter should remember that each additional branch added to 
a Fault-Tree Analysis (the number of wells to be drilled, the number of 
blowout-preventer failures, the experience and alertness of the drilling 
crews, etc.) increases--not decreases--the variance abo~~t the final estimate 
because of the propagation of statistical error. See also Response NSD-26. 

Response NSB-29 

The text in Section 1V.A.l.a has been amended Lo address this concern. 

Response NSB-30 

The small-spill statistics are based on spill data obtained from the oil 
industry, as discussed in the incorporations by reference in Section IV.A.l. 
Although the ElMS has not completed compilation of its own Alaska Region 
statistics for spills of less than 1,000 barrels from the raw-data reports 
submitted to the MMS, the numbers in the EIS would appear to be consistent 
with at least recent Alaska OCS history. Within the last few years of explo- 
ration, the largest spill was 2.5 barrels in Norton Sound in 1985 (Cotton, 
1986). The Challenge Island spill was a State on-land spill that resulted 
from the burning of oily wastes in leaky oil drums--an unlikely event on a 
floating exploration vessel. Nost of the spillage on the North Slope in 1985 
and 1986 was not attributable to the oil exploration and production industry. 
Most of this volume was contributed by spills from community storage tanks and 
during local transport of petroleum products, i.e., the 15,000-gallon Kiayuh 
Energy, Inc., pipeline spill in Nulato in 1985. Note also that the North 
Slope produces about 1.3 billion barrels of oil every 2 years--equivalent to 
almost half the resource estimated for Sale 109. Using the spillage rate of 
2,381 barrels (=100,000 gallons) per 1.3 billion barrels found, produced, and 
transported off the North Slope, the 100,000 barrels spilled on the North 
Slope would imply a total spillage for Sale 109 of 4,900 barrels from all 
sizes of spills--less than half the assumed volume of one of the seven major 
spills assumed in the Sale 109 EIS. The MMS does not agree with the commenter 
that the EIS should base estimates in the EIS on a lower estimate based on 
total oil industry plus nonoil industry spillage on the North Slope. 

Response NSB-31 

All such spills are considered, based on their historical rates of occurrence. 
Possibilities of major spills that could occur during both exploration and 
production are discussed in Section 1V.A.l.b. 

Response N S B  

The 18-barrel spillage projected to occur during exploration is for small 
spills only. There is also a small, but real, chance that a major spill of 
1,000 barrels or greater could occur during exploration. See also Response 
NSB-8. 

Response SSB-33 

Blowouts and other types of spills are included in both the OSRA and in 
discussions of the fate and behavior of spilled oil, shoreline oiling, and 
oil-spill response. The commenter is referred to Sections IV.A.1 and IV.A.2 
and the respective incorporations by reference therein. 

Response NSB-34 

The questioned statement is based on the OSRA, which incorporates both the 
oceanographic and the wind conditions found in the sale area. Effects of 
spills on nearshore and shoreline resources are discussed in Section 1V.B of 
the EIS, regardless of the low likelihood of oil movement toward the 
shoreline; however, the bottomline is based on what is likely or expected to 
occur. The 20- to 30-knot north winds blowing for 8 hours are entered into 



the oil-spill-trajectory model at tl~eir frequency of occurrence and, thus, are 
taken into account in the OSRA. h'inds in the sale area are almost always 
offshore (Brower, Diaz, and Prechtcl, 1977) and currents along or offshore 
(Levbel and Gnllaway, 1984). The modeled trajectories also agree with 
observed ice motions and other oil-spill-trajectory modcls and predictions for 
tlie Chukchi Sea (see Colony, 1986). The commPnLer should not confuse a simple 
deterministic spill-response model of few equations with the complex stochas- 
tic models used by the i\l:lS in oil-spill-trajectory analysis (see Sec. 
1V.A.l.c). The two types of models are designed to answer different types of 
questions. Imagine a r*.haling captain trying to predict where a specific 
bouhead in tlie Bering Strait on April 1, 1988, would be on Nay 1, 1988. Now 
imagine the different problem of a whaling captain figuring the best location 
to set up a hunting camp that could be used to hunt whales over the next 
several years, rather than trying to locate a specific whale on a specific 
day. The difference in these two whaling problems illustrates the difference 
between the deterministic (where a specific rihale would be at what time) and 
the stochastic model (where whales are more likely to be). 

Response USB-35 

This concern is addressed in Section IV.A.2.b 

Response XSB-36 

See Response STATE-5. The NMS tests the operator's personnel on their under- 
standing of contingency plans through required drills. The concern of the 
commenter regarding cleanup in broken-ice conditions is addressed in Response 
SSB-9. 

Response SSB-37 

The commenter and the EIS (Sec. IV. A. 2. e) are in agreement on this concern 

An undersea blowout from any sort of floating platform may be more difficult 
to set afire than a surface blowout on a bottom-founded structure because of 
emulsification. Section IV.A.2.e and incorporations by reference therein 
address the effect of emulsification on in situ burnii~g as a response tech- 
nique. Note that in the Ixtoc blowou~, although emulsification at the well- 
head initially occurred, emulsification at the wellhead ceased in the latter 
stages of the blowout (Payne and Phillips, 1985). Also, the Ixtoc blowout was 
successfully set on fire; and 30 to 58 percent of the oil released was burned 
(SRC, 1981). 

Response N u  

Guidelines for the use of chemical dispersants in oil-spill response in the 
Arctic call for their use only when they produce a net environmental benefit; 
i.e., keeping oil out of a lead system. The EIS, conservatively, does not 
assume in its effects analysis that oil-spill damage would be mitigated by 
dispersant use. The concern regarding the line of authority for dispersant 
use is addressed in Section IV.A.2.e and in incorporations by reference 
therein. 

Response NSB-40 

Part of the requirement for approval of an exploration plan is that an 
oil-spill-contingency plan (OSCP) be written for the time and location when 
drilling activities will occur. The MXS will thoroughly review the document 
to see if the equipment and cleanup techniques are adequate for the conditions 
that may be encountered. The USCG, State, and other Federal and public 
agencies also review the OSCP. The lessee is required by OCS Order No. 7 to 
conduct an oil-spill-response drill under realistic conditions. At this time, 
the initial response-personnel and equipment deployment is witnessed by the 
MMS for compliance with OCS Orders. Throughout the drilling of the well, the 
MYS inspects the on-site equipment and the training records of response 
personnel. 

The OSCP will identify equipment that is kept on location as well as equipment 
that is stored by Cost Participating Areas (cPA's). The Eli'fS is familiar with 
the equipment currently maintained by various CPA'S and has access to the 
documentation that describes the equipment and its effectiveness under various 
environmental conditions. In 1984, the oil industry sponsored a task group 
that formulated a document entitled "Oil-spill Response in the Arctic, Part 3: 
Technical Documentation." This document fully describes the spill-response 
techniques and equipment that industry has adopted for the Arctic and that the 
EIfIS expects also will be pertinent to the Chukchi Sea. The document describes 
various response techniques, assesses the applicability of each technique to 
varying environmental conditions, and provides the physical parameters and 
limitations of the equipment. This is a good reference for the best available 
techniques for the containment and cleanup of oil in the Arctic and for the 
operating limitations of the equipment. The oceanographic data collected in 
the Chukchi Sea indicate that waves with heights of less than 1 meter and 
periods of less than 6 seconds are the most frequently observed sea-state 
characteristics (Brower, Diaz, and Prechtel, 1977). 

The HNS, therefore, feels that the equipment currently available from the 
cPA's can provide additional response capabilities for operations in the Sale 
109 area. See also Response STATE-5. 

Response NSB-4J 

This concern is addressed in Response NSB-9. 

Response NSB-42 

Figure IV-14 is based, in part, on information provided by Alaska Clean Seas 
(1984) that was modified by EIS analysts to account for the differing environ- 
mental conditions and response considerations that exist in and for the Sale 
109 area. The environmental conditions and the portions of the Sale 109 area 
for which response capabilities are rated are provided in Figure IV-14. 

This concern is addressed in Section IV.A.2 and in incorporations by reference 
therein. 



Response NSB-44 Response NSB-50 

The text of Section IV.A.2.e has been amended to address these concerns. 
Further details regarding these concerns are addressed in Section IV.A.2 
through incorporations by reference therein. 

Response NSB-45 

The oil would be present on the surface of the water but would be widely 
dispersed over the ocean and would seldom be identifiable as a slick. The 
weathering model used to calculate slick size and thickness in Table IV-5 does 
not take into account the horizontal dispersion of the slick on the water 
surface. The commenter is also confusing the persistence of a slick once it 
is formed with the time period over which oil spills. The Ixtoc spill was the 
world's largest offshore oil spill; it was not a typical spill of 1,000 
barrels or greater or 100,000 barrels or greater. Section IV.A.2 and incorpo- 
rations by reference therein provide several examples of the persistence of 
spills in the size range projected to occur in the Sale 109 area. 

Response NSB-46 

The text in question in Section IV.A.2.e cites the West Cameron 180 blowout as 
a successful example of ignition. There is no inference in the text that 
ignition would always be, or would on the average be, that successful. 
Limitations of the in situ-burning techniques are discussed in Section 
IV.A.2.e and in incorporations by reference therein, and the conclusions 
reached as to the effectiveness of this technique are consistent with the data 
cited by the commenter. The OSRA does not assume that cleanup occurs. The 
discussion of the OSRA in Section 1V.A.l.c does note use of the 10-day (after 
spillage) timeframe in the EIS as the period after which standard cleanup 
measures would most likely have lost whatever effectiveness they initially 
would have had. 

Response NSB-47 

The quotation from Section IV.A.2.e by the commenter refers only to cleanup in 
open water. The effectiveness of oil-spill response in other environmental 
conditions is summarized elsewhere in Section IV.A.2.e and discussed in detail 
in the incorporations by reference therein. 

Response NSB-48 

The requested data are summarized in Section IV.B.l and discussed in detail in 
the incorporations by reference therein. 

Response NSB-49 

The requested data are summarized in Section IV.B.l with greater detail 
provided in the incorporations by reference therein. Note that (1) Section 
IV.B.l includes estimates of emissions for both burned and unburned emissions 
from gas blowouts, and (2) the data provided by the commenter on reduction of 
gaseous emissions in industrial flares contradicts the corninenter's premise 
that the burning of blowouts does not reduce emissions to the environment. 

The cited "assumptions" in Section IV.B.l are not assumptions but rather are 
summaries of the findings of scientific literature reviewed in the incorpora- 
tions by reference therein. The concerns about cancer are addressed in 
Section IV.B.l. Note that the seventy-threefold increase in mutagenicity of 
residue in the smoke plume is less than threefold when corrected for loss of 
mass. Soot emissions would be insufficient to affect the local--much less the 
global--climate; estimated eaissions would not even exceed HE1S exemption 
levels at the shoreline. Emissions from burn'ng spills offshore (1) would be 
unlikely to reach shore because of the predominance of offshore winds and (2) 
would, if they reached shore, have a MINOR effect because of the infrequent 
and short-term occurrence of any spill-burning events and relatively low 
levels of pollutant emission when compared to other sources, such as local 
power generation in villages, existing North Slope industry, and emissions 
from Eurasia. See also Response ESB-23. 

Response NSB-51 

The text quoted by the commenter in Section IV.B.lO.b(4) has been deleted to 
address this concern. 

Response NSB-52 

a. Based on past experience, the use of dispersants is unlikely. Dispersants 
would be used only where effects would be expected to be lessened rather than 
increased. Use of dispersants in the Arctir. would be the mutual decision of 
the spiller, the USCG, the EPA, and the Srate of Alaska. In the Baffin Island 
Oil-Spill experiments, dispersants increased the short-term toxicity of 
spilled oil but lessened the long-term effects caused by continued re-release 
of oil from sediments (Manen, 1987, oral comm.). A statement to this effect 
has been added to the text in Section IV.B.4. See also Response SSB-39. 

b. The effects of cleanup activities are not expected to significantly affect 
most marine organisms. Burning oil would affect only the uppermost layer of 
water; hence, planktonic and pelagic organisms uould not be directly affected 
if they are below and stay below the surface. Yechanical cleanup activities 
could affect any organisms on beaches; however, this effect would be minimal 
in an environment that is seasonally scoured by ice. 

The effect of mechanical cleanup activities on subsistence-harvest patterns 
would be the same as effects from noise and traffic disturbance. Burning oil 
could cause short-term, localized disruptions to subsistence activities. The 
intensity of a cleanup effort would not increase the NAJOR effects already 
expected on subsistence-harvest patterns. The text in Section IV.B.10 has 
been amended to address this concern. 

Response N T B S  

Stipulation No. 3 (Protection of Biological Resources) allows the RSFO to 
require the lessee to conduct biological surveys prior to operations to 
identify biological populations that may need additional protection. Based on 
information gained from the surveys, the RSFO may require the lessee to modify 



opera t ions  i n  some manner t o  ensure t h a t  s p e c i a l  b io log ica l  r e sou rces ,  such a s  
k e l p  beds ,  a r e  p ro t ec t ed .  See Sect ion I I .H.2  f o r  f u r t h e r  d e t a i l s .  

The I\IEIS be l i eves  t h a t  Lhis example tends t o  put  i n to  pe r spec t ive  t h e  r e l a t i v e  
s i z e  of an o i l  s p i l l  i n  r e l a t i o n  t o  t he  bowhead migrat ion.  A new subsect ion 
(Sec. IV.B.7.a(3))  has  been added t o  t h e  FEIS t o  d i scuss  t h e  e f f e c t s  of an o i l  
s p i l l  i n  t he  s p r i n g  lcad system. 

This  information was mentioned in  Sect ion IV .B .7 . a ( l )  of t h e  DEIS but is more 
f u l l y  covered i n  a  new subsect ion (Sec. IV.B.7.a(3)) ,  which d i scusses  o i l  
s p i l l s  i n  t h e  s p r i n g  lcad system. (See a l s o  t h e  r ev i sed  wors t -case  ana lys i s  
on t h e  bobhead whale [Scc.  I V .  I ]  . )  

The r e fe rence  c i t e d  f o r  t h i s  information is Geraci and S t .  Aubin (1980), 
au tho r s  who a r e  noted expe r t s  on o i l - s p i l l  e f f e c t s  on cetaceans .  

R e s m e  NSB-57 - 

5 
CI 

This  concern r ega rd ing  hydrogen s u l f i d e  i s  addressed i n  Response NSB-23. I n  

0 a d d i t i o n ,  t h e  n o i s e  a s soc ia t ed  wi th  a  blowout probably uould r e s u l t  i n  whales 
0 avoiding t h e  a r e a  and,  t h u s ,  t h e  p o t e n t i a l  fo r  i nha l ing  t o x i c  concen t r a t ions  

of hydrogen s u l f i d e .  The HMS has no evidence t o  i n d i c a t e  t h a t  t o x i c  vapors 
from an o i l  s p i l l  would p re sen t  a  prolonged hazard under cond i t i ons  of atmos- 
p h e r j c  i nve r s ion  o r  no winds. Consequently, t h e  MElS cont inues  t o  mainta in  
t h a t  vapor concen t r a t ions  in  t h e  loca l i zed  s p i l l  a r ea  s u f f i c i e n t  t o  harm 
whales would be of s h o r t  du ra t ion  and would d i s s i p a t e  w i th in  s e v e r a l  hours 
a f t e r  t e rmina t ion  o f  a  s p i l l  (Geraci and S t .  Aubin, 1982). 

Payne c t  a l .  (1984) i n d i c a t e  t h a t  o i l  s p i l l e d  i n  t h e  Chukchi Sea is  not  
expected Lo s i n k .  Furthermore, Sect ion 111.8.6 s t a t e s  t h a t  sediment concen- 
t r a t i o n s  o f f s h o r e  i n  t h e  s a l e  area  a r e  low; consequently, s p i l l e d  o i l  i n  t h e  
s a l e  a r ea  would not  become contaminated wirh s i l t .  Geraci  and S t .  Aubin 
(1986) s t a t e  t h a t ,  except  f o r  a e r i a l  behaviors o r  feeding maneuvers, bowheads 
g e n e r a l l y  do no t  expose t h e i r  eyes whi le  b rea th ing  a t  t h e  su r f ace .  A c e t a -  
cean ' s  eye may be f u r t h e r  p ro t ec t ed  by a  highly  v i scous ,  t r anspa ren t  f i l m  
s e c r e t e d  from glands  around the  con junc t iva l  s ac  (Yablokov e t  a l . ,  1972) t h a t  
covers  t h e  cornea wi th  a  p r o t e c t i v e  l aye r  1  mil l imeter  o r  more t h i c k  (Dawson, 
1980). Consider ing t h e s e  pote lkt ia l ly  p r o t e c t i v e  f e a t u r e s ,  we recognize 
nonetheless  t h a t  con tac t  with low-molecular-weight, v o l a t i l e  hydrocarbon 
f r a c t i o n s  a s s o c i a t e d  wi th  a  f r e s h  s p i l l  would be damaging t o  t h e  eyes .  

Response NSB-59 - 

This  concern is addressed i n  STATE-8 

Response NSB-60 

The wors t -case  ana lys i s  does no t  p r e d i c t  e f f e c t s ,  such a s  a lower fecundi ty  
r a t e  and a  slower population-growth r a t e .  These e f f e c t s  a r e  discussed a s  
p o s s i b i l i t i e s  but a r e  not  n e c e s s a r i l y  suggested a s  t h e  l i k e l y  case .  The MMS 
be l i eves  t h a t  t h e  l i k e l y  case  would r e s u l t  i n  MINOR e f f e c t s .  

Response NSB-61 

The t e x t  i n  Sect ion IV.1 has been amended t o  address  t h i s  concern 

Response NSB-62 

This  concern is addressed i n  Response NSB-58. However, it should a l s o  be  
noted t h a t  t h e  a rea  of d i spe r sed  hydrocarbons beneath a  s l i c k  would be  r a t h e r  
small and t h a t  t h e s e  hydrocarbons would be qu ick ly  d i l u t e d ;  s o  t h e  p r o b a b i l i t y  
of i n j u r y  t o  bowhead eyes r e s u l t i n g  from hydrocarbons i n  t h e  water  column 
would be very low. 

Response NSB-63 

The t e x t  i n  Sect ion IV.B. lO.b( l )  ( E f f e c t s  on Subsistence-Bowhead Whales) has 
been amended t o  address  t h i s  concern. In  t h e  event o f  an o i l  s p i l l  occu r r ing  
and con tac t ing  t h e  bowhead whale migrat ion,  it is  poss ib l e  t h a t  t h e  Nat ive  
bowhead whale hunt could be  suspended not  only  by t h e  IWC, but  a l s o  by t h e  
NOAA o r ,  l e s s  l i k e l y ,  t h e  AEWC. Since t h i s  is a  hypo the t i ca l  s i t u a t i o n ,  what 
may happen i s  merely a  ma t t e r  of opinion--not  a  " s c i e n t i f i c  f a c t  ." However, a  
number of i nd iv idua l s  c l o s e l y  involved wi th  t h e  bowhead whaling i s s u e  were 
contacted t o  a s c e r t a i n  what would most l i k e l y  occur .  There a r e  p r imar i ly  two 
s i t u a t i o n s  i n  which t h e  NOAA o r  t h e  IWC could suspend whaling: (1) i n  
response t o  pub l i c  p re s su re  because of perceived e f f e c t s  on t h e  bowhead 
whale--pr ior  t o  any s c i e n t i f i c  evidence of e f f e c t s  being produced; o r  (2) 
s c i e n t i f i c  evidence demonstrates t h a t  t h e r e  is an e f f e c t  on t h e  whales includ-  
ing some mor t a l i t y  (no one mentioned how much m o r t a l i t y  would have t o  occur  
be fo re  whaling would be suspended, and opinions  on t h i s  s u b j e c t  v a r i e d ) .  

I t  is poss ib l e  t h a t  i n  response t o  pub l i c  p re s su re  of perceived o i l - s p i l l  
e f f e c t s  on t h e  bowhead, t h e  NOAA o r  t h e  IWC might suspend bowhead whaling 
wi thout  wa i t i ng  f o r  s c i e n t i f i c  evidence of e f f e c t s  on t h e  region (Brownell,  
1987, o r a l  comm.; Cr ichton,  1987, o r a l  comm.; Braund, 1987, o r a l  comm.; 
Lefevre, 1987, o r a l  comm.). Such an event occurred i n  1969 a f t e r  t h e  Santa  
Barbara o i l  s p i l l  o f f  t h e  coas t  of C a l i f o r n i a .  P r i o r  t o  t h e  1969 s p i l l ,  t h e r e  
had been a  l imi t ed  s c i e n t i f i c  ca t ch  of gray whales pe rmi t t ed .  During t h e  o i l  
s p i l l ,  a  few dead whales were found on t h e  beach. Without wa i t i ng  f o r  
s c i e n t i f i c  evidence t o  prove t h a t  t h e  whales were dead a s  a  r e s u l t  of t h e  o i l  
s p i l l ,  t h e  Bureau of Commercial F i s h e r i e s  (which had j u r i s d i c t i o n  over  
endangered whales a t  t h e  t ime but  was l a t e r  absorbed i n t o  t h e  NOAA) ceased 
pe rmi t t i ng  a  s c i e n t i f i c  ca t ch  of gray whales s t r i c t l y  because of p u b l i c  
p re s su re  and perceived f e a r s  of what t h e  o i l  s p i l l  could do t o  t h e  gray whale 
(Brownell,  1971). However, d e s p i t e  t hese  concerns, t h e  subs i s t ence  ha rves t  of 
gray whales i n  Alaska was not suspended o r  terminated.  No s c i e n t i f i c  evidence 
was eve r  documented t o  demonstrate t h a t  t h e s e  whales d i ed  because of t h e  o i l  
s p i l l .  I n  f a c t ,  i t  was l a t e r  revealed t h a t  t h e r e  were no more whales found 
dead on t h e  beach i n  1969 than  had been found annual ly  over  t h e  previous  20 



y e a r s  (Brownel l ,  1971) .  Although a  p r e c e d e n t  was s e t  f o r  c u r t a i l i n g  a  
s c i e n t i f i c  c a t c h  o f  g r a y  whales  w i t h o u t  e v i d e n c e  of  o i l - s p i l l  e f f e c t s ,  t h e r e  
is  no e v i d e n c e  t h a t  i n  10 y e a r s  o r  more (28  y e a r s  s i n c e  t h e  S a n t a  Barbara  
s p i l l )  t h e  NOAA would suspend t h e  N a t i v e  h a r v e s t  of  bowheads i n  t h e  e v e n t  of  
a n  o i l  s p i l l .  The r e a s o n s  why t h e  NOAA might n o t  suspend bowhead w h a l i n g  
w i t h o u t  s c i e n t i f i c  e v i d e n c e  of  e f f e c t s  on bowheads a r e  a s  f o l l o w s :  (1)  t h e r e  
i s  c u r r e n t l y  much more i n f o r m a t i o n  known about  t h e  e f f e c ~ s  o f  o i l  s p i l i s  o n  
w h a l e s  t h a n  i n  1969 ( s e e  Sec .  IV.B.7);  ( 2 )  t h e  bowhead whale p o p u l a t i o n  h a s  
i n c r e a s e d  c o n s i d e r a b l y  each  y e a r  s i n c e  1969; ( 3 )  t l ie NOAA has  l e a r n e d  t o  l o o k  
f o r  s c i e n t i f i c  ev idence  of  e f f e c l s  b e f o r e  responding  t o  p u b l i c  p e r c e p t i o n s  and  
f e a r s  a s  a  r e s u l t  o f  e x p e r i e n c e s  w i t h  t h e  1969 s p i l l ;  and 4 )  t h e  N a t i v e  
s u b s i s t e n c e  h a r v e s t  o f  g r a y  whales was n o t  p r e v i o u s l y  suspended.  

I f  e v i d e n c e  were produced u h i c h  i n d i c a t e d  t h a t  t h e  bowhead whale p o p u l a t i o n  
was a f f e c t e d  by an o i l  s p i l l ,  i t  i s  p r o b a b l e  t h a t  t h e  NOAA o r  t h e  IWC would a t  
l e a s t  c o n s i d e r  t h e  p o s s i b i l i t y  of e i t h e r  s u s p e n d i n g  t h e  bowhead h u n t  o r  
d e c r e a s i n g  t h e  q u o t a  (Hontanio ,  1987, o r a l  corrm. ; Roots ,  1987, o r a l  comm.). 
However, such  e f f e c t s  a r e  not  expected  ( s e e  Sec .  I V . B . 7 ) .  R a t h e r ,  tlIW0R 
e f f e c t s  from o i l  s p i l l s  a r e  expected  a s  a  r e s u l t  o f  a c t i v i t i e s  a s s o c i a t e d  w i t h  
S a l e  109. I n  a d d i t i o n ,  a  suspens ion  would be l e s s  l i k e l y  i n  t h e  f u t u r e  s i n c e  
t h e  w h a l e - p o p u l a t i o n  c o u n t  has  been i n c r e a s i n g  (and s h o u l d  c o n t i n u e  t o  
i n c r e a s e  d u r i n g  Lhe 30-year  l i f e  of  t h e  S a l e  109 f i e l d ) .  Thus ,  w h i l e  a  
s u s p e n s i o n  of  t h e  bowhead whale hunt c e r t a i n l y  might be c o n s i d e r e d  by t h e  NOAA 
o r  t h e  1it1C, or- p o s s i h l y  t h e  AEUC, i n  t h e  e v e n t  of  an  o i l  s p i l l  o c c u r r i n g  
d u r i n g  t h e  c h a l e  m i g r a t i o n ,  it i s  e x p e c t e d  t h a t  n o  agency would r e a c t  o u t  o f  
p e r c e i v e d  f e a r s  b u t  r a t h e r  would w a i t  u n t i l  s c i e n t i f i c  e v i d e n c e  i n d i c a t e d  a  
l e v e l  of  e f f e c t  t h a t  would warrant  a  s u s p e n s i o n  (!lontanio, 1987, o r a l  comm.; 
R o o t s ,  1987, o r a l  comm.). 

Response NSB-64 

See  Response NSB-63. I t  i s  n o t  l i k e l y  t h a t  t h e  IIqC would reduce  t h e  bowhead 
w h a l i n g  q u o t a  a s  a  r e s u l t  o f  o i l  and g a s  e x p l o r a t i o n ,  development,  and 
p r o d u c t i o n  a c t i v i t i t : ~  ( e x c e p t  i f  an o i l  s p i l l  o c c u r r e d ) ,  u n l e s s  t h e  census  
f i g u r e s  showod a  t r e n d  toward a  d e c r e a s i n g  p o p u l a t i o n .  An i r ~ t e r f e r e n c e  i n  t h e  
c e n s u s  f o r  one y e a r  b-ould n o t  be s u f f i c i r n i  f o r  a  r e d u c t i o n  i n  t h e  q u o t a .  
There  have been y e a r s  when poor weather  c o n d i t i o n s  have  reduced  t h e  a b i l i t y  Lo 
make an  a c c u r a t e  whale census  and lowered t h e  c e n s u s ,  and t h i s  h a s  n o t  
a f f e c t e d  t h e  q u o t a .  I t  a l s u  should  be n o t e d  t h a t  t h e r e  i s  a  r a t h e r  l a r g e  
margin  o f  e r r o r  i n  t h e  whale c e n s u s ;  i n  1987, t h e  IVC approved a  p o p u l a t i o n  
c o u n t  of  7 ,200 +2,400 (Braund, 1987, o r a l  comm.). 

The t e x t  i n  S e c t i o n s  I V . B . l O . b ( l ) ,  ( 4 ) ,  ( 5 ) ,  and ( 6 )  ( E f f c c t s  on S u b s i s t e n c e -  
Bowhead Whales,  F i s h e s ,  S e a l s ,  and Walruses)  h a s  been amended t o  i n d i c a t e  t h a t  
o i l  s p i l l s  could  r e n d e r  bowhead w h a l e s ,  E i s h e s ,  s e a l s ,  and w a l r u s e s  i n e d i b l e  
o r  p e r c e i v e d  a s  such .  The e f f e c t s  of  o i l  s p i l l s  on t h e  bowhead whale  h a r v e s t s  
of  bowhead whal ing  communities a r e  expected  t o  be XAJOR. 

Response WSB-66 

The t e x t  i n  S e c t i o n ' I V . B . l O . b ( l )  ( E f f e c t s  on SuhsisLcncn--Bowliead Whales) h a s  
been  amended t o  a d d r e s s  t h i s  concern .  An assessment  o f  a  hl0l)EKATE--rather 

t h a n  a NAJOR--effect on bowhead whal ing  due  t o  n o i s e  and d i s t u r b a n c e  was 
d e t e r m i n e d  because  it is u n l i k e l y  t h a t  i n d u s t r i a l  n o i s e  would o c c u r  i n  2 
c o n s e c u t i v e  y e a r s  t o  s u c h  an  e x t e n t  t h a t  no bowhead whales  would b e  h a r v e s t e d .  

Response NSB-67 

S e e  Response BIA-1 

Response NSB-68 

S e e  Response BIA-1 

Response NSB-69 

See  Response NSB-65 

Response NSB-70 

Given t h e  h y p o t h e t i c a l .  s c e n a r i o  on which t h i s  EIS is b a s e d ,  t h e  MMS b e l i e v e s  
t h a t  t h e  c o n c l u s i o n s  reached  a r e  e n t i r e l y  r e a s o n a b l e  and s u p p o r t e d  by  t h e  b e s t  
c u r r e n t l y  a v a i l a b l e  s c i e n t i f i c  d a t a .  

Response NSB-71 

The t e x t  i n  S e c t i o n  I V . B . 7 . a ( l )  and c i t a t i o n s  t h e r e i n  have  been amended t o  
a d d r e s s  t h i s  concern .  We r e g r e t  o u r  m i s i n t e r p r e t a t i o n  o f  i n f o r m a t i o n  i n  t h e  
f i r s t  p a r a g r a p h  on Page 196 o f  t h e  r e p o r t  by Migaki (1981) .  

Response NSB-72 

The t e x t  i n  S e c t i o n  I . D . 3  h a s  been amended t o  a d d r e s s  t h i s  concern .  

Response NSB-73 

According  t o  t h e  D i c t i o n a r y  of  Alaska P l a c e  N c m e  ( O r t h ,  1967) ,  Kasegaluk 
Lagoon e x t e n d s  southwest  120 m i l e s  (193 km) on t h e  Chukchi Sea c o a s t  from ~ t s  
nor thernmost  p o i n t  a t  16 m i l e s  (26  km) southwest  of  Wainwright.  The b l o c k s  t o  
be d e f e r r e d  by t h e  E a s t e r n  D e f e r r a l  A l t e r n a t i v e  e x t e n d  approximate ly  5 
k i l o m e t e r s  ( 3  m i l e s )  beyond t h e  southernmost  t i p  o f  Kasegaluk Lagoon. 



P.O. BOX 9 
WAINWRIGHT. 
783-281 5 

ALASKA 
Ap r i l  27, 1987 

THE MMS 
Alaska OCS Region 
949 East 36th Avenue 
Anchorage, Alaska 99508-4302 

ATTN:  RayiEmerson 
Laura Yoesting 

Enclosed are  t he  comments o f  t he  Mayor o f  Wainwright, Jacob Kagak. 
Though, it cou ld  be considered crude wr i t ten  (Engl ish) testimony b y  
scholarly people, I am submitt ing as it i s  wri t ten. 

Thank you, and  I hope tha t  it is accepted as is. Any  questions. I 

c am available a t  above number. 

w 
0 
E3 Sincerely, 

/@&Mayor C i t y  o f  Wainwright 

c z b i a y o r  Ahmoagak Sr. ,  NSB 
Warren Matumeak, NSB Planning 
Wainwright C i t y  Council 
Files 
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COMMENTS ON OCS LEASE SALE (Chukchi Sea Lease Sale 109) 

First ,  My name is  Jacob Kagak. I am the Mayor o f  the C i t y  o f  Wainwright. 

I would l i ke  t o  extend my appreciation for  allowing ou r  people t o  raise 

comments on  the above Dra f t  Environmental Impact Statement. Th i s  

appreciation is  extended to  Minerals Management Service people. My 

apologizes should also be noted f o r  no t  being a t  t he  meeting, i l lness 

forced me not  to attend th is  v e r y  important meeeting. 

From ou r  previous meeting in December o r  January, (Beaufort  Lease 

Sales) I have s t rong ly  indicated t ha t  the notices o f  any such meetings 

be routed through ou r  C i t y  Off ice and handled through ou r  office. I 

l i ke  to po in t  out  t ha t  MMS d i d  abide b y  th is  request. However, though 

i t  i s  l i ke ly  t ha t  it was pointed ou t  a t  th is  meeting, t ha t  Wednesday n igh t  

meetings are  not  t he  best o f  the meeting n ights .  I s t i l l  have to po in t  

out, t ha t  se t t ing  u p  t he  meetings be car r ied ou t  accordingly t o  vi l lage 

population, and t he  involvement o f  Whaling (subsistence) act iv i t ies. What 

I 'm saying is. tha t  t he  Village o f  Pt. Lay had th is  meeting the n igh t  

before, though, they may have the best interest o f  t he  vi l lage people WAIN-1 
fo r  having th is  meeting. b u t  Wainwright being the second largest v i l lage 

i n  Arc t ic  Slope, and more act ively involved wi th  whaling subsistence 

than Pt. Lay, it should be v e r y  desirous for  the Minerals Management 

Service people t o  s ta r t  these meetings from Barrow and go ei ther way. 

I would st i l l ,  stress t ha t  t h i s  i s  ve ry  important p a r t  o f  th is  Chukchi 

1 
(South or  East) t o  conduct these v e r y  important meetings. On my par t .  1 
Lease Sales. 

I know th is  area is  on ly  being considered for leasing certain areas. 

B u t  if the C i t y  o f  Wainwright can part ic ipate i r ~  planning of easing the 

impact that  th is  commitment o f  Federal Government have i n  ou r  area. 
WAIN-2 

It would be best in teres t  o f  ou r  l ivelihood. 
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Involvement i n  Plannins. When I indicate t ha t  I l i ke  to see ou r  C i t y  b y  my people.1 know there  are  s t r i c t  regulations set out  b y  Federal 
Management Service people, b u t  due to res t r ian ts  o f  unforeseeable nature, 

get  invo lve wi th  planning. I n  th is  area, what I mean is: the  enforcement o f  such regulat ions wi l l  be minimal. I n  these cases, 
it would be more cost effective, if t he  MMS would trained local people 

1. Community leaders involved in deciding what role the vi l lage should 
to be enforcers o f  such Federal regulations. These local people could 

have a stand on. Leasing o r  Corporat ion land i s  number one p r i o r i t y ,  
be sworn i n  and compensated t o  do the i r  jobs di l igent ly.  

i f  it so happens that  o i l  and gas is  discovered in ou r  immediate area 
9. As ou r  federal government i s  aware of, tha t  ou r  subsistence l i fe  

_J 
o r  i n  close prox imi ty  o f  o u r  Village. 

come f i r s t .  However, over the time, as Prudhoe Bay matures, we have 
2 .  Planning a Hub base. Our  vi l lage can w i t h  co-operation o f  explorat ion I become mature i n  area o f  accepting the Western way o f  l i fe.  Though, 

companies grow wi th  development if done proper ly ,  t ha t  is  if the  commitment WAIN-3 
We haven't Our heritage, like Our land have not 

can be  acheived from bo th  sides. us. I t ' s  always there, especially, a f te r  all the explorat ions is  completed. 
It may seem like, no man count ry .  b u t  we know we have the r iches 

3. In reference t o  # I  above. a t  the beginning o f  the explorations, ou r  u p  here. and again, I stress co-operation between the two worlds. 

corporat ion i s  w i l l ing  to s i t  down and negotiate w i th  part ies involved, I 10. 1 know there  are  studies o u r  o u r  environment. I know there  are 
with Minerals Management Services overseeing the process. Commitment WAIN-4 safe guards against all ,,,,foreseen expectations. H ~ ~ ~ ~ ~ ~ ,  year to year 
would be  achieved to  t he  betterment o f  both  part ies involved i n  th is  
development. experiences w i t h  ou r  environment, nature  can do alot o f  changes i n  matter 

of  minutes. Especially, w i th in  t he  Ocean Ice and Wind. As possible 

4. Employment opportunit ies for  my people, e i ther  on the d r i l l  r igs ,  I that it may have already happen in ou r  region, the storm can k i l l  anyone 

o r  on land base. Especially, consultant types on  our  weather, land in matter o f  minutes. th is  i s  looking a t  t he  Winter Bl izards. People may 

and sea ice conditions. Wildlife protect ion. be few hund red  feet away from shelter,  b u t  it can cost havoc and b u r y  
anyone deep i n  t he  snow and won't f i nd  them t i l l  nex t  spr ing. These 

5 .  Creat ion of commitee(s), selecting members from both  sides, nat ive are the expectations, that  the explorat ion people should be aware of. 

and non-natives. Th is  commitee(s) would oversee the  relations and 
interact ions o f  both  sides, to assist in making o u r  l ives bet ter  and making 11. I know, o u r  environment can cont r ibu te  alot to ou r  American life, 

ou r  guest feel welcome in o u r  community. Th i s  would promote self-reliance b u t  it should be also noted that  l i v i ng  u p  here. as we become more accustomed 

on  o u r  par t .  It would help ou r  guest to appreciate o u r  way o f  l ife. t o  western l i v ing,  we pay t he  highest fuel b i l l  and electr ic i ty b i l l  and 

I know tha t  work ing against time res t ra in ts  would h inder  any leisure the food cost is  ourtrageous. Yet, ou r  own Federal Government allows 

time on  t h e  exploratory people, b u t  I would l i ke  o u r  people t o  sure  o u r  u s  t o  be taken advantage of. People from ou t  side are  imported to do 

cu l t u re  and  heri tage wi th  o u r  fellow Americans. L i fe  u p  here i s  harsh, al l  k inds o f  work  i n  the camps, and d r i l l  r igs, expressing technicalit ies 1 WAIN-7 
help ing each other would have an tremendous impact on  bo th  sides. o f  job opportunit ies w i th in  the explorat ion adventures and expeditiousness 

o f  time res t ra in ts .  I know, my people, especially, the  young adults.  

6 .  The  Vi l lage o f  Wainwright is  f r iend ly ,  warm, and hospitable people. that  are  wi l l ing  t o  learn and do as well as these imported workers. They 

Will ing t o  assist and comfort outside people, b u t  on ly  one catch is. do (our  people) can do it. Because o f  sk i n  relevancy. we are  treated that 

not  take advantage o f  my people, we may be naive i n  alot of areas i n  way. However, not  t o  dwell o n  t h i s  area, the residents of Wainwright 

Western World, b u t  I also l i ke  t o  po in t  out, the  western people are  naive are harmonious and are  expert ise in l i v i ng  wi th  o u r  environment with 

to o u r  A rc t i c  enviroment. our  environment accordingly.  More than major i ty of  ou r  leaders are experience 
i n  pub l ic  relations, because o f  ou r  dealing wi th  anthropologist  i n  the 

7. 1 believe, if planning i s  done proper ly  w i t h  commitment from both  past. Federal Research Contractors, have help u s  alot i n  dealing with 

sides, t he  explorat ion o f  minerals wi l l  be  done i n  expedious manner, our  outside counterparts.  Educat ing u s  in dealing wi th  naive researchers. 

along w i t h  protect ion o f  o u r  land and sea. 
12. The  most important aspect, o r  t he  real i ty t ha t  t he  explorat ion people 

8. We have an  Hotel l restuarant in Village t ha t  could be ut i l ized to certain would have to realize is  that  unwanted nature  o f  cr iminal element t ha t  

ex tend b y  t he  exploratory people. As both  sides settled, I can foresee may come wi th  the explorat ion people. For example, the importation of 

an gradua l  g row th  o f  ou r  community. The on ly  t h i ng  t ha t  rea l ly  concerns Narcotics and alcohol would have to be overseen closely. Otherwise, 

me alot is  o u r  whaling season. I f  there  is  no explorat ion act iv i t ies o r  WAIN-6 th is  element wi l l  be used to indicate t o  the western world. t ha t  a l l  t he  

minimize t he  act iv i t ies du r i ng  that time, it would be great ly  appreciated natives want to do is  smoke "tokie" o r  d r i n k  booze, which is not  t rue,  
when these are not  made available to my people, my people leave them 
alone. Th i s  is  one of the advantage o f  exploration people will have and 
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use these elements t o  downgrade my people. Which i s  sad. I would 
stress, t ha t  some so r t  of  elimination process be taken to  weed ou t  the 
potential bad  breed o f  imigrants t o  o u r  A rc t i c  environment as th ings be- 
come more settled. Th i s  i s  real i ty,  we have to work  together if we want 
safe environment in th i s  k i n d  o f  demanding work. 

13. Professionally, speaking, I look a t  t he  local invovlement in development 
of ou r  natura l  resources an oppor tun i ty  fo r  o u r  younger generation t o  
get involve with. Presently, we re l y  on  ou r  Borough for  job opportunit ies, 
mostly, what temporary jobs can offer.  Relying on any k i n d  o f  assistance 
from governments do have an greatest impact, because of sho r t  l i ved 
opportunit ies t ha t  may be available a t  the time o f  need to l i ven u p  t he  
local economy. 

14. I n  overal l  review o f  the economic si tuat ion in o u r  area and the  State 
wide, t he  C i t y  o f  Wainwright i s  ant ic ipat ing t he  natura l  resources development 
i n  ou r  region. Wainwright is  progressive toward bet ter  control led development 
w i t h  part ic ipat ion o f  o u r  local people, we should be allowed to  take pa r t  
i n  ou r  betterment o f  o u r  society, even if it meant that  people down i n  
lower 48 w i l l  fare bet ter .  We accept harsh A rc t i c  thousand o f  years ago, 
so we a re  on l y  ask ing that  ou r  modern society accept u s  and have fa i th  
i s  u s  to be  p a r t  o f  ou r  American dream i n  t he  Arc t ic .  I n  f inal i ty,  "HAPPY 
HUNTING". (Especially, i n  o u r  stomping and hun t i ng  grounds) .  

15. Thank you. 

Public hearings on the Sale 109 DElS were arranged through the North Slope 
Borough and were carefully schedulcd because of ttic bowhead whaling season to 
be held prior to the whales being in the hunting range of the whaling commu- 
nities. This called for holding the first hearing in Point Hope, moving 
northward to Point Lay, and then to Wainwright, since this is the route the 
whales would be taking. However, because the ice leads often form close to 
Barrow earller than at the oilier communities, thrls providing the opportunity 
for whaling, the North Slope Borough preferred to hold the Barrow hearing 
prior to the hearings in the other three communities. The EIEIS agreed to this 
request . 

Response V A W  - 

The Sale 109 scenario identifies the City of Wainwright as a potential support 
site for offshore exploration that also would be proximate to facilities used 
to support development and production. As noted in Section II.A, this scenario 
is hypothetical. As evidenced hy Gulf of Alaska exploration off Yakutat, 
different companies pursue different options for support. The Federal Govern- 
ment has no authority to require that a particular option be pursued or that a 
planning process involving local government and Native corporations be followed. 
Potential ITL No. 10 (Information on Coastal Zone Management; Sec. II.K.2) would 
i~~forrn lessees of the State's Coastal Planagement Program. The ACfSP cannot force 
cooperative planning in advance; but through its consistency-review process, the 
State provides a means through which local concerns can be expressed. The 
purpose of the ITL is to alert lessees to this potential and to encourage them 
to consult and coordinate early in the process with those involved in coastal 
management review. 

Response WAIN-3 - 

Although cooperative planning usually results in a more satisfactory 
resolution of development problems and although the EI?fS encourages this 
cooperation, the ElHS has no authority to require lessees to participate in a 
cooperative planning effort. See also Response WAIN-2. 

Response WAIN-4 

Cooperation and coordination between the village and regional corporations and 
the City of Wainwright to develop a local position is the responsibility of 
community leaders. The PINS, which has no authority to require that lessees 
cooperate with community leaders, nevertheless encourages lessees to consult 
and coordinate early in the process with those involved in coastal management 
review (ITL No. 10). See also Response WAIN-2. 

Response WAIN-5 

Employment opportunities for local residents with the petroleum industry will 
have to be discussed directly with industry. See also Response BIA-2. 

Response WAIN* 

This concern is addressed in Response NSB-19 

Response WAIN-7 

See Response VAIN-5. 



Alaska Oil and Gas Association 

121 W Flreweed Lane. Sulte 207 
Anchorage, Alaska 99503-2035 

. I (907) 272-1481 

May 5, 1987 

Regional Director, Alaska OCS Region 
Minerals Management Service 
Attention: Laura Yoesting 
949 East 36th Avenue, Room 110 
Anchorage, Alaska 99508-4302 

Chukchi Sea Sale 109 DEIS 

Gentlemen: 

The Alaska Oil and Gas Association (AOGA) is a trade association 
whose member companies account for the majority of the oil and gas 
exploration, production and transportation activities in Alaska 
and the OCS offshore Alaska. Members of our organization have 
reviewed the Draft Environmental Impact Statement (DEIS) for the 
proposed Chukchi Sea Sale 109 (May, 1988) and AOGA is pleased to 
have this opportunity to comment. 

AOGA supports Alternative I, making available for leasing 29.5 
million acres in May, 1988. Alternatives 11-VI would cancel, 
delay or delete acreage from the proposed sale area, actions we 
believe would not be in the best interest of the nation. Opera- 
tions in adjacent sale areas have proven industry's capability to 
operate safely in the Chukchi Sea. 

In general, the Minerals Management Service (MMS) has taken a very 
objective approach to evaluating the potential effects of industry 
operations in the Sale 109 area on the living resources of the 
region. For the most part, "effects' are sunrmarized as MINOR or 
MODERATE, with only two effects identified as MAJOR. These 
appraisals are fundamentally sound and we are in general agree- 
ment. The descriptions, discussions and assessments of possible 
or probable effects on living resources from a variety of in- 
fluences (oil spills, construction, noise, boats, aircraft, etc.) 
appear to be objective in most cases. 

Minerals manage men^ Service 
May 5, 1987 
Page 2 

restrictions are not justified and should not be imposed as 
a blanket condition. Existing laws provide necessary environ- 
mental safeguards. 

We are concerned that the DEIS predicts "MAJOR" effects on 
Wainwright's subsistence harvest patterns. It has been 
demonstrated that North Slope petroleum development has not had 
significant impact on subsistence resources or activities for the 
villages proximate to the North Slope oil production areas. This 
fact, if taken to its logical conclusion, can be applied to the 
similarity of the Wainwright subsistence harvesting techniques and 
those found in Barrow and Kaktovik. 

Any potential MAJOR impact for the wainwright area would be 
mitigated by e x m g  federal and state laws and industry prac- 
tices which would preclude a significant impact to a village's 
subsistence rights. 

AOGA- 1 

Page IV-B-65 of the DEIS states that a Biological Opinion with 
regard to endangered whales in the Chukchi Sea as related to oil 
and gas exploration is expected prior to publication of the FEIS. 
We request an opportunity to review and comment on this opinion 
before it appears in the Final EIS. 

Attached are our detailed comments on the DEIS. If you have any 
questions on the attached material, please contact us. 

Sincerely, 

WILLIAM W. HOPKINS 
Executive Director 

WWH:MC6:683 
Attachments 

AOGA strongly endorses the exclusion of seasonal drilling re- 
strictions from the proposed stipulations in the DEIS. We believe 
there are adequate experience and scientific study that show such 



COMMENTS OF THE 
ALASKA OIL AND GAS ASSOCIATION 
DEIS FOR CHUKCHI SEA 109 

MAY 5, 1987 

Page 11-2 Exploration Drillinq Units, First Paraqraph 1 
In the seventh line, change "25 to 30 meters* to "16 to 20 meters" 
in order to match the rig owners published water depth ranges. 

Page 11-3 Floating Drillinq Units, First Paragraph 1 
In the first sentence, change "25 meters" to "roughly 16 meters" 
to reflect current rig owners estimates. 1 
Page 11-3 Floating Drilling Units, Second Paragraph 1 
In the second line, change '34 meters" to "16 meters" to reflect 
the lower operating range predicted by the Kulluk operators. 

Page 11-3 Bottom-Founded Drilling Units, First Paraqraph 1 
In the third line, change "7.5" to "10.5" for the lower operating 
depth of the Concrete Island Drilling Structure (CIDS) and in the AOGA-6 
fifth line change "18 meters" to "23 meters* for the operating 
depth of the single steel drilling caisson (SSDC). I 
Page 11-7, ( 5 )  Support for Production Activities, First Paragraph 1 
"This site (Pt. Belcher) was identified by the National Petr;leum 
Council as a likely site for a pipeline landfall (NPC, 19811. 

The length of the offshore pipeline and environmental factors will 
be factors which determine the selection of a pipeline landfall. A O G A - ~  
The cost of an offshore pipeline is so expensive and the de- 
signlconstruction so dominated by the ice environment that prac- 
tical consideration suggests a line should come ashore via the 
shortest route which could be different from Pt. Belcher. The 
line would then travel on land to the location of an originating 
pump station for a trunk system to the ~rans-Alaska Pipeline 
system (TAPS). 1 
Paqe 11-7, 15) Support for Production Activities, Third Paragraph 1 
The statement is made that "Because dredging in areas of pema- 
frost may lead to subsidence, dredging of the channel (in Peard 
Bay) would be possible only if the area to be dredged were free of 
permafrost." This is peculiar. If the object of dredging is to 
deepen a channel by lowering the sea floor, it would appear that 
nothing could be more ideal than having subsidence assist in 
deepening the channel. 

AOGA Comments 
DEIS for Chukchi Sea 109 
May 5, 1987 
Page 2 

Page 11-9, Second Paraqraph 1 
The second sentence describes the permafrost layer as typically 
deep. We are not aware of any evidence suggesting the existence A0GA-9 
of offshore permafrost in the Chukchi except in shallow water, 
nearshore areas. 

Page 11-10, Section D.2. (Also applicable to Table 11-7.) 

1 
1 

The statement is made that the conditional resource estimate 
remains the same for the Eastern Deferral ~lternative as for the 
proposal. This implies that there are no reserves in the Eastern 
Deferral Area, which encompasses some 993,028 hectares. There is 
insufficient evidence to support this statement. 

Paqe 11-11, Section E . Z . ,  Alternative V - Southern Deferral 
Alternative 1 
The statement is made in this section that removing this acreage 
would not change the scenario for the proposal inasmuch as the 
conditional mean resource estimate and marginal probability of 
discovering economically recoverable oil would remain the same for 
the Southern Deferral Alternative. This implies that the 624,291 
hectares contain no oil at all. It is premature to make such a 
statement because there is insufficient evidence to support such a 
conclusion. 

Paqe 11-11, Section F., Alternative VI - Coastal Deferral 
Alternative 

This alternative would remove from the Sale 109 area about 
3,485,131 hectares comprising some 29.1% of the total offered sale 
area. However, as shown on Table 11-9, the implied loss of 
ultimate production is 440 MM Bbls of oil, which amounts to a 
reduction in reserves of only 16.4 per cent. Insufficient evi- 
dence is available to support this conclusion. 

Paqe 11-12, Section F.Z., Activities Associated with Alternative 
VI, First Paraqraph 1 

AOGA- 1 1 

AOGA- 12 

A statement should be added to this paragraph which states that AOGA-13 
Pt. Belcher would remain the pipeline landfall as indicated in 
Alternative IV, page 11-10, last paragraph. 1 
Page 11-12, Section G.Z.(a) - Low Resource Case, First Paragraph 
A pipeline to TAPS or direct offshore loading may be feasible. 

] AOGA- 14 

Page 11-13, Section G.Z.(b) - Hiqh Resource Case, Line 11 
In the eleventh line a statement is made about a landfall. being A0GA-15 
near Cape Beaufort. See the comment given for Page 11-7, (5) 
"Support for Production Activities". 1 
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AOGA Comments 
DEIS for Chukchi Sea 109 
May 5, 1987 
Page 4 

Page 11-13, Section G.2. (b) - High Resource Case, 4 lines from the1 Page 111-6, Fourth Complete Paraqraph 
bottom I This paragraph discussed the maximum sea ice retreat. We believe I 
Reference is made to using 75,000-DWT tankers resuirinq about 760 1 the seventh sentence would be better stated as: 1 . -  

tanker trips per year during the years of peak production A O G A - ~ ~  
(2000-2005). We suggest that this sentence be deleted completely "Seventy-two degrees N latitude is the median latitude of the 
since Table 11-12 for the hiqh resource case shows 150,000-DWT maximum annual retreat of the ice, and the 75 deqree N line ! A0GA-21 
tankers as the model. The use of a uniquely small size tends to 
increase the number of tankers used for transporting oil. 1 is the absolute maximum retreat observed. (~a~elie, et. 

1983 Alaska Marine Ice Atlas)" 

Page 11-15, Stipulation N o  1, Protection of ~rchaeoloqical] Page 111-9, Sixth Complete Paragraph 
Resources 

The terms .not very frequentn and "relatively infrequent" are] 
Due to the very low probability of encountering any archaeological ~ 0 ~ ~ ~ 1 7  confusing- perhaps "infrequent" and "rare" would be better. 
sites we consider the requirement to determine the potential 
existence of any archaeological resource for submerged lands in Paqe IV-A-5. First Incomplete Paragraph and First Full Paragraph 
the Arctic is unnecessary and recommend that it be deleted (see 
discussion on page 111-64, Paragraph 4.a.). This discussion of common small oil spills in northern Alaska . . gives the impression that these spills are shrugged off and lost 

to the environment. Virtually every last one of these spills is 
completely cleaned up with zero impact to the environment. This 
should be noted. 

This chanqe recognizes the fact that short term temporary effects 
on biological resource are distinctly different than a permanent 
or long lasting effect. 

Change 'significant adverse effect" to "significant permanent 
adverse effect". Also change 'adversely affect' to "permanently 
adversely affect" and "adversely affected" to "permanently ad- 
versely affected". 

Paqe 11-21, Effectiveness of ITL Number 1, Second Paraqraph 1 

AOGA-18 

Add "Minor to negligible' to the beginning of the last sentence in 
order to read "Minor to negligible effects on whales, walrus...". 1 AOGA- 1 9  
This would correspond with the expected effects of Alternative 1 
found in Table S-1. 

Page 111-2, First Full Paraqraph 1 
The term "bedrock' is used in the second line and in numerous 
other places in this section, We think the term "bedrock" as used 
is a geological term and it might be misinterpreted in terms of 
the ease of foundation installation and foundation behavior for 
offshore structures. We believe that the term "bedrock" should he 
changed to hard soils and be defined as: 

"interbedded, very dense granular soils and very stiff to 
hard cohesive soils; commonly cemented." 1 

Paqe IV-A-20, Fourth Complete Paraqraph 

The sentence "Because of differences.. . Sale 101 area." is unclear] 
and should be rewritten. 

Page IV-A-21, Fourth Complete Paraqraph 1 
Amoco's spray ice island at the MARS location (OCS-Y-0302) proved 
the reliability of this technique. 

Page IV-A-22, First Complete Paraqraph, Last Sentence 

i A0GA-25 

1 
Please add the following after "(Alaska Report, 19851 ': 
additional exploratory wells were drilled in this area in 
similar fashion in 1986." 

Page IV-B-2, Exploration, Second Paraqraph 1 
The conclusion that exploration would have a MODERATE effect on 
air quality is based on the supposition that nitrogen oxides 
emissions from the activity would approach the Federal ambient air 
standard. The DEIS states that there is a predominance of off- 
shore wind in the area (see top of page, IV-B-4) . This predomi- ~ 0 ~ ~ ~ 2 7  
nant offshore wind, in conjunction with the fact that the nitrogen 
oxides Standard is an annual average, makes it extremely unlikely 
that emissions from exploration activity would impact the shore in 
sufficient quantity, over a year's time, to approach the Standard. 
Therefore, we recommend the nitrogen oxides impact from explora- 
tion should be classified at most as MINOR. This chanqe should 
also be made to other areas of the document that address this 
issue. J 
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Page IV-B-3, Production, First Paraqraph 1 
As in the case of exploration, the DEIS concludes that a MODERATE 
effect on air quality would arise from the production activity 
that might follow Lease Sale 109. Nitrogen oxides INOX) and 
Volatile Organic Compounds (VOC) are predicted to approach limit- 
ing air quality standards and emission rates, respectively. With 
regard to NOx levels, the same point can be made for production 
that was made for exploration emission impact, that is, that the 
predominant offshore wind will prevent NOx levels on the adjacent AOGA-28 
shore from approaching the ambient air quality standard, which is 
an annual average. Any concern for VOC levels is questioned. 
There is no ambient air quality standard for VOC. They only 
become a concern if there is a threat to the ozone lphotochemical 
oxidants) standard. Ozone is not present on the sparsely pop- 
ulated, well-ventilated shorelines of the Chukchi Sea and is not 
likely to become present as a result of the emissions that would 
be contributed by praduction. Therefore, the effect of VOC as 
well as NOx should be changed to MINOR: - 
Paqe IV-B-6, Conclusion (Effect on Air Quality) 1 
Because of our preceding discussions relating to changing the 
effect-aLiiQx and VOC from MODERATE to MINOR, the Conclusion for A0GA-29 
the project's effect on air quality should also be changed to show 
that the effect on air quality is expected to be MINOR. 1 
Paqe IV-B-6, Cumulative Effects, Conclusion 

Likewise, the effect for Cumulative Effects would be expected to I A OGA -30 
be MINOR. 

Page IV-B-6 to IV-B-9, Effect of Oil Spills 1 

An open water spill of 100,000 barrels would cover only 0.4% of 
the total sales area in a discontinuous slick after 10 days. When 
consideration is given to the volume of water affected, the impact 
would be in an order of magnitude less than 0.1%. As there is no 
area within the lease sale offering that is identified as having 

The conclusion that the projected oil spills for the project would 

AOGA Comments 
DEIS for Chukchi Sea 109 
May 5 ,  1987 
Page 6 

have a MODERATE effect on water quality is based on the determina- 
tion that there would be short-term, regional degradation of water 
quality. The proposition that the oil spills would have regional 
effect seems to be derived from the scenario that winter spills 
would be encapsulated in ice and travel hundreds of kilometers 
before the spring thaw released the oil. The areal extent of tQ_e 
spill's impact would not be increased by virtue of this travel. 
As stated in the DEE, the oil would remain "intact and un- 
weatheredm: in other words, it would degrade no water until it was 
released in the spring and summer. At that timeitwould have no 
more impact than had the spill occurred in open water. 

greater biological importance than any other area, the entire body 
of water within the lease sale offering should be considered a 
region: and the individual spills, even as large as 100,000 
barrels, should be considered as ''local" incidents. This would be 
the case whether they occur in the open water season or in the ice 
forming season. It follows then that short term local degradation 
of water quality from oil spills would have a NEGLIGIBLE effect. 

AOGA-31 

Paqes IV-B-14 and IV-B-16, Effects on Water Quality 1 
Conclusion - Based on the above stated reasons for changing the 
impact of oil spills from MODERATE to NEGLIGIBLE, the Conclu~i~n 
for the project's effect and cumulative effects on water quality 
can be expected to be NEGLIGIBLE. 

Page IV-B-16, Cumulative Effects of Construction Activities 
Conclusion -1 A OGA -33 

The effect on water quality would be expected to be NEGLIGIBLE. 

Paqes IV-B-16 through B-38, Effect on Lower Trophic-Level 
Organisms and Fishes 1 
We note that discussions of potential effects of oil on fish and 
shellfish often identifv the maanitude of oillfish interactions as AOGA-34 I . . - -  - 

MINOR or NEGLIGIBLE. *Data £<om the National Marine Fisheries 
Service (NMFS, 1985) need to be incorporated into the rationale 
which leads to the determination of MINOR effects. A Statement --- -- 
summarizing the NMFS data is appended. 

Page IV-B-29, Conclusion 

clarify the point that the level of kelp-bed effects are only when 
the activities cited occur within a given community(ies), not as a 
generalized statement of effector the entire region. 

Paqe IV-B-84, First Complete Paragraph 1 
Curatolo has since relabeled his disturbance categories. What 
previousI~ was called "severen is now called 'strongn to more I 

-z -- ----- 
accurately describe the level of reactions (Curatolo 6 Reges 1986 
- The Pipeline separation Report). 1 AOGA-36 

Also add - "Providing a separation distance of 400 feet between 
the pipeline and the road eliminates the inhibition that occurs 
when they are adjacent. (Curatolo & Reges 1986) ." 
Page IV-B-88, Second Paragraph 

Since the geographic ranges of the Alaskan Arctic Herds are 
relatively distinct and separate, the influence of this project on AOGA-37 
other (non-Western Arctic) herds is zero. Thus, there is no 1 
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reason to elevate a cumulative effect to MODERATE. We recommend 
the cumulative effect be placed at NEGLIGIBLE. 1 
Page IV-B-88, Fifth Paraqraph 

Since this project will not impact the calving of the Western 
Arctic Herd, and existing oil fields (Prudhoe Bay/Kuparuk) have 
not impacted the Central Arctic Herd (it has tripled in size from A O G A - ~ ~  
1975 to 1986). a prediction of a MODERATE effect is illogical. 
Even if there were major changes in calving locations (which has 
not occurred where they now exist with petroleum development) 
there is sufficient alternative habitat to render the impact to 
the population NEGLIGIBLE. 

Page IV-B-89, First Complete Paragraph 

i 1 I 
MODERATE impacts have not been noted thus far. The impacts noted, 'AOGA-39 
if any, have been minor. There is no reason to expect anything 
greater than that which has been experienced. i 

I Page IV-B-89, Thirdcomplete Paraqraph 

For the reasons stated above, the cumulative effect would be 
1AOGA-40 

Z; MINOR. J * Paqes IV-B-95, Next to Last Paraqraph 1 
This paragraph states that pipelines may limit hunter access to 
certain active hunting sites. Subsistence access would not be AOGA-41 
limited by facilities; however, there would be restrictions on the 
use of firearms near facilities for safety reasons. 

Page IV-B-100, First Complete Paragraph 

I 
1 

This section discusses the effect of oil spills on caribou and 
confuses the chance of spills reaching shore with the chance of 
spills reaching subsistence-resource areas, which include offshore 
areas several kilometers wide along a stretch of coastline in the 
vicinity of villages. The probability values in summer for 
Wainwright and Point Lay are less than 0.5 percent chance (See 
Page IV-A-10, fourth paragraph, Combined Probabilities, and Figure 
IV-8). The probability values (76 and 24 percent, respectively) 
for Wainwright and Pt. Lay are inconsistent with the values 
indicated above. We have also found this inconsistency in other 
sections of the report and we recommend they should be made 
consistent. Finally, the associated effects should also be 
adjusted accordingly. 

Paqe IV-B-107, Last Paragraph 1 
We cannot agree with the assessment that construction activity 
near Pt. Belcher would cause MAJOR effects on Wainwright 

AOGA Comments 
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subsistence by disrupting harvest activities. Development activ- 
ities can be coordinated to ensure only negligible effects on 
subsistence activity for all subsistence use areas. 

Paqe IV-B-109, Conclusion Effect on Wainwriqht 

1 
1 

A series of disclaimers and qualifiers on the speculative and 
tentative nature of the Alternatives used to describe the Activ- 
ities Associated with the Proposed Actions appear at the top of 
page 11-2. The difficulty with this statement occurring at this 
very early point in the DEIS is that it tends to be forgotten by 
the time the reader reaches IV-B-109 and finds that: "Conclusion 
(Effect on Wainwright): The effect of proposed Sale 109 on 
Wainwright's subsistence is expected to be MATOR." And that 
MAJOR, as defined in Table S-2, means "One or more important 
subsistence resources would become locally unavailable for a 
period of time exceeding one year". 

- 

A statement as strong as that needs proper qualification in the 
immediate text. The fact that the shoreline connection point with 
the "possible" OCS production was arbitrarily chosen to be in the 
vicinity of Wainwright should be pointed out. 

Also, this subject is addressed by Federal and State laws which 
would prevent an impact that significant to a Village's subsis- 
tence hunt. 

_I 

Paqes IV-B-139 and 140, Summary-Effect on Land Use Plans and ACMP 1 
We are concerned that on these pages the DEIS indicates potential- 
ly serious conflict with subsistence standards of the ACMP and NSB 
plans, and ACMP air and water quality standards. The ACMP stand- 
ard 6 AAC 80.130 on subsistence allows districts to identify 
subsistence use areas and provides that studies be conducted and 
appropriate safeguards be taken to assure subsistence usage. Any 
oil and gas development will more than adequately comply with that 
standard. 

The ACMP air and water quality standards incorporate the statutes, 
regulations and procedures of the Alaska Department of Environ- 
mental Conservation (ADEC) . Notwithstanding the referenced 
analysis in Section IV-B-1 concerning air quality, extensive air 
monitoring studies of the producing fields on the North Slope have 
shown that all state and federal standards have been and are 
continuing to be met. Further, discharges associated with onshore 
and offshore oil and gas activities near Prudhoe Bay have been in 
compliance with state and federal water quality standards. 

We believe the analyses in the DEIS do not substantiate a conclu- 
sion of MAJOR conflicts with the NSB plans and ACMP. kle recommend 
the conclusion be modified to MINOR conflicts. J 
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Page IV-C-1 and IV-G-1 1 
The disturbing aspect of the discussions of effects on living 
resources and their utilization in the Sale 109 DEIS focuses on 
the MAJOR and MODERATE levels of impact indicated for the subsis- 
tence-harvest patterns for the six native communities. No 
time-fraine is suggested within which these effects might occur 
(5-15 years from now) nor is any relief from these assessments 
suggested that relate to the fact that exploratory drilling sites 
may be widely separated and few in number. 

We believe that these assessments are extreme. 

Page IV-K-1, Sixth Paragraph 

This paragraph states "A short-term, offshore regional decrease in 
water quality may be considered to be a tradeoff for obtaining 
hydrocarbon resources.' Perhaps this is true, but we strongly 
disagree with the insinuation that a decrease in offshore water 
quality is likely. We would only cite the evidence from such 
heavily produced offshore regions as the Gulf of Mexico, Southern 
California, and the North Sea, where the fisheries have not only 
been unaffected, but have never been better. With the current $ regulatory safeguards in force, there is no reason to expect - lowered water quality, regional or otherwise, in the Chukchi Sea, - except for minor local turbidity from drilling mud discharges. 

0 These discharges have never been demonstrated to be measurably 
harmful to marine life. 

Page IV-K-2, First Paraqraph 

We find it difficult to believe that the establishment of a shore 
facility of a few acres and a pipeline would cause a reduction in 
subsistence resources sufficient to "threaten the regional 
economy. " 

AOGA-48 
Also, the first paragraph states that "Land use changes would be 
dramatic at the shorebase site and along the pipeline route." 
This is certainly true, but the acreage of the shorebase and of 
the pipeline is extremely small compared to the huge expanses of 
the region--hardly enough to significantly affect subsistence 
patterns anywhere but very locally. 

Paqe IV-L-1, Third Paragraph, Endangered and Threatened Species 1 
This paragraph states "it is possible that endangered whales could 
be subjected to long-term effects from oil spills, noise disturb- 
ances, or loss of habitat due to facility developments." We would 
emphasize that a significant oil spill, besides being very rare, 
is extremely short-term, so it's hard to understand the linking of 
oil spills to' "long-term" effects. Noise disturbances are as 
long-term as exploration and production may continue, but there is 
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no evidence of significant alteration of bowhead whale behavior in 
the vicinity of either Canadian or Alaskan Beaufort Sea drilling 
activities, and there should be no difference in the Chukchi Sea. 
Loss of whale habitat would potentially amount to about an acre 
per platform. With 20 platforms, that would amount to -0000006% 
of the proposed sale 109 area. 

We seriously doubt that the potential level of spills, noise, 
habitat loss could ever cause the loss of any individual whale. 

Paqe IV-L-1, Fifth Paragraph 1 
The indication that oil spills or offshore noise and pollution may 
ermanentl disrupt the harvesting of bowhead whales is unwar- 

$anted con;ecture at best. See our comnents relative to D.15 paqe 
IV-L-1. Similarly unwarranted is the inference that the proposed 
lease sale may tip the scales leading to the "irretrievable loss 
of the Inupiat language and other cultural behaviors". 

Paqe G-4, First Incomplete Paragraph, Last Sentence 1 
The statement is made that "Recoverable reserves are estimated at 
9.6 billion barrels." We believe that this statement is incorrect 
with respect to Milne Point. Rather this seems to refer to 
Prudhoe Bay. 
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SUPPLEMENTAL NMFS "EFFECTS OF OIL" DATA 

Excerpts from the National Marine Fisheries Service report "Eval- 
uation of the Effects of Oil Development on the Commercial Fish- 
eries in the Eastern Bering Sea" are quoted here: (NMFS, 1985). 

"Some past oil spills from grounded tankers have caused extensive 
damage to beaches and have damaged local inter- and subtidal 
marine ecosystems. These coastal spills have received consider- 
able attention in the news media and from the scientific com- 
munity. Rowever, no evidence has been found documenting notice- 
able detrimental effects of past oil developments on fishery 
resources (excluding minor local impacts), despite many Draconian 
forecasts of the possible impacts of oil developments on marine 
fisheries and ecosystems. Many of these sinister forecasts appear 
to have resulted from incorrect extrapolations of selective 
laboratory observations on the effects of hydrocarbons on the 
physiology, genetics, and mortality of fish.' 

'TO clarify the possible effects of offshore oil development on 
fisheries, it (was) necessary to investigate this complex of 
problems quantitatively (numerically) using all available perti- 
nent knowledge. A contract... was given from Mineral Management 
Service via National Ocean Service to the Northwest and Alaska 
Fisheries Center.' 

'The (present) study addressed three major areas of possible 
impacts of oil on fisheries: 

1) Effects of oil (from accidents) on fish and shellfish 
eggs and larvae, and the projection of these effects over 
subsequent years. 

2) Possible effects of oil on adult fish (including crabs and 
migrating salmon), and the possible uptake of hydrocarbons by 
fish. 

3) Possible effects of weathered oil on the bottom on the 
benthic ecosystem (including demersal fish).' 

'The numerical study was carried out with hypothetical well 
blowouts and tanker accidents with the objective of achieving 
Maximum Effect Conditions (MEC), which was defined as follows (See 
Table 1):' 

'1) Either the largest plausible well blowouts... releasing 
20,000 bbllday of Prudhoe Bay crude oil for 15 days, or a 
tanker accident releasing 240,000 bbl. automotive diesel 
(refined) at a rate of 10,000 bbl./hr. 

2) The spreading of oil in the water occurred in conditions of 
winds, tides, mixed layer depth, and temperature which 
produced the largest possible area of highest possible 
concentration (greater than 1 ppm) of water soluble fraction 
(WSF) of oil in the water. 

3 )  The blowout/accident occurred during the most unfavorable 
time with respect to the fishery resources (peak spawning 
time with maximum aggregation of fish per unit area, and/or 
peak migration time of anadromous fish).' 

Table l...Rypothetical oil-spill scenarios. 

Computation 
grid size 

Scenario Oil Type Volume Duration (mesh 2 km) 

Blowout Prudhoe Bay crude 20,000 bbl/day 15 days 50 x 50 
Accident Automotive diesel 240,000 bbl 10 days 32 x 34 

(refined) (10,000 bbl/hr) 

'The presence and distribution of oil on the surface in offshore 
areas has no consequences to fish or fisheries ... obviously in 
some conditions oil on the surface could be beached, where it will 
be of local concern.' 

'The maximum concentrations of oil in water (WSF, including 
soluble and emulsified oil) was less then 0.34 ppm from the 
blowout scenarios. These low concentrations correspond well to 
observed concentrations from IXTOC blowout. Grahl-Neilsen, et a1 
(1976) also observed low concentrations of oil under the oil slick 
(0.450 ppm 1 m under oil slick after 8 to 9 hours; 0.01 ppm after 
24 hours). ' 

'The maximum concentrations from the "tanker accident" were higher 
than (ca 9 ppm), mainly because refined diesel oil was considered 
to be involved. The areas covered by different concentrations are 
reported by Pola-Swan, Miyahara, and Gallagher 1985.' 

Possible effects on eggs and larvae 

'Eggs and larvae of marine animals are most sensitive to dissolved 
and emulsified oil (WSF) in the water. The mortalities and 
serious sublethal effects start at concentration of ca 100 ppb.' 

'The areas covered with WSF greater than a part per billion are 
relatively small 9 case of a substantial blowout lasting 15 days 
(less than 150 km ) .  Even in case of such an unlikely event as 
200,000 barrel tanker accident with diesel fuel (released almost 
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instantaneoufly), the area covered by this concentration is less 
than 1200 km . '  

'Of the species studies, the spawning of yellowfin sole and its 
eggs and larvae were found most affected by the simulated blowout 
and tanker accidents in Bristol Bay. If all yellowfin sole would 
spawn within two weeks and this spawning would coincide with the 
very unlikely tanker accident, only 1.2 percent of yellowfin eggs 
and larvae would be killed. However, the yellowfin sole spawning 
period is about five times longer than that used for the simulated 
accident--thus, less than 0.3 percent of yellowfin eggs and larvae 
would be affected. The fraction of eggs and larvae of other fish 
species that would be killed is less tha:1 this fraction.' 
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about an order of magnitude less than the error in the estimation 
of catch. However, a 0.15 percent fluctuation of resource would 
have no effect on catch whatsoever. Thus, even an unreasonably 
large tanker accident would have no quantifiable effect on the 
offshore fishery resources in the eastern Bering Sea (emphasis 
added) (NMFS, 1985)." 

'The natural mortality of fish eggs and larvae is very large (the 
reduction in numbers from eggs to spawning adults is in general 
from between 2,000,000 to 2, to 50,000 to 2). Furthermore, if 
considerable mortality would occur due to extensive oil spill, 
this would not affect the fishery resources, as the exploitable 
stocks are "buffered" by the presence of several year classes 
(Honkalehto 1985). Consequently, the possible oil developments in 
Bristol Bay would have minimal effects on fishery resources in 
this area via effects on eqgs and larvae (emphasis added). 
Similar conclusion was reached by Jarvela, Thorsteinson, and Pelto 
(1984) in respect to Navarin Basin.' 

Exposure and contamination of fish by hydrocarbons 

'The lethal effects of WSF of oil on fish commence in the 1 to 10 
ppm range. The lower value (1 ppm) (was used) to achieve MEC 
(Maximum EfZect Condition). In evaluating the effects (lethal and 
serious sublethal) (it was) also assumed that concentrations of 
weathered oil on the bottom (tars) in excess of 5 ppm affect the 
juvenile adult fish. This assumption is somewhat excessive 
according to available literature, but would given an absolute 
MEC . ' 
'Of the species considered in this study, yellowfin sole and king 
crab were found to be most affected by the hypothetical oil spill. 
The extensive well blowout would kill and/or seriously affect only 
0.03 percent of yellowfin (and crab) population in the eastern 
Berina sea. which is nearlv three orders of maanitude less than 
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the accuracy of resource estimates. Thus an extensive blowout 
.would not have a measurable effect on offshore fishery resources 
in the eastern Bering Sea (emphasis added)'. 

'An unreasonably large tanker accident (refined product) as used 
in (the) scenarios might kill or otherwise seriously affect 0.15 
percent of the adult yellowfin population. This amount is about 
two orders of magnitude less than the accuracy of resource 
estimates, and at present less than 2 percent of the catch--i.e. 



Response A O E  Response AOGA-6 

The effects of proposed offsl~ore Sale 109 on subsistence harvests cannot be 
compared with current onshore exploration, development, and production 
activities on the Sorth Slope. Effects on the environment from onshore and 
offshore oil exploration, development, and production activities differ 
because (1) cl~aracteristics of the subsistence resources vary, (2) oil spills 
are more easily contained onshore, (3) operating technology varies, and 
(4) the problems associated with a species swimming throngh an oil spill are 
quite different from a species walking over an oil spill. An example of how 
an offshore suhsistt~nce resource can be more susceptible to a harvest disrup- 
tion than an onshore resource is seen in the bowhead whale harvest--from one 
to three bowheads are annually harvested in most communities except Barrow. 
Unlike harvest disruptions of other species, such as caribou, fishes, or 
birds--which are harvested in the tens and hundreds, disruption of the bowhead 
vhale harvest could eliminate the harvest. That is, if a community harvests 
only two whales, a harvest decline of two whales can reduce the harvest to 
zero--resulting in a YODERATE effect on an affected community. A zero harvest 
in 2 consec~~tive years would result in a ElAJOR effect. Such an effect is 
expected only In Wainwright. 

Although subsistence-harvest techniques are similar among these communities, 
the EIS analysis is not based on those similarities. Rather, the level of 
effects is determined by causal agents: number and likelihood of oil spills 
occurring and contacting a particular area; noise and traffic disturbance; and 
construction activities. These causal agents vary according to each community 
and its proximity to oil exploration, development, and production activities. 

Existing State or Federal laws and industry practices, while providing broad 
protection to subsistence activities and harvests, do not absolutely mitigate 
potential effects. For instance, they do not remove the possibility that a 
spill and subsequent effects could occur. See also Reponse AOGA-44. 

The >l!fS received the LEfFS Biological Opinion on endangered rdlralcs on Septcm- 
ber 1, 1987; it is included in Appendix R .  In order to keep the FEIS on 
schedule, there was no time to make a separate mailing of the Biological 
Opinion ouce it was received. In any event, the Hiological Opinion is not 
subject to the public-review and comment process. 

Response AOGAi 

The text of Section II.A.2 has been amended to address this ~oncern. 

R w o n s e  AOGA-4 

The text of Section II.A.2 has been amended to address this concern. 

Response AOGA-5 

The text of Section 1I.A. 2 has been amended to address this concern. 

The text of Section I I . A . 2  has been amended to address this concern. 

Response AOGA-7 

Given the challenges of the ice environment in the Chukchi Sea, the nearest 
landfall may not be the most desirable. The selection of Point Belcher as a 
landfall is representative only of the fact that a landfall is a necessary 
component of constructing an offshore pipeline to shore. The National 
Petroleum Council's identification of Point Beicher was one factor that was 
considered when a representative landfall site was selected. Other factors 
included Point ~elcher's proximity to assumed resources and the ease of 
converting from support for exploration to support for development and 
production. While the selection of a shorebase site is not arbitrary, any 
scenario for developing Chukchi Sea petroleum resources is highly speculative. 
As noted in the introduction to Section 11, the scenario identifies charac- 
teristic activities and areas where these activities may occur, but does not 
represent a recommendation or endorsement by the USDOI. 

Response AOGA-8 

Section II.A.2.b(5) has been clarified to indicate that the subsidence of 
concern is subsidence that might eventually affect the shoreline. 

Response AOGA-9 

The text in Section I1 .A.2 has been amended to address this concern. 

Response AOGA-10 

The term "reserves," as used by this commenter, is assumed to mean resources, 
since there are no discovered oil and gas fields in the area. The statement 
that the conditional-resource estimate remains the same for the Eastern 
Deferral Alternative as for the proposal means that either the probability of 
hydrocarbons or the expected volume of hydrocarbons is very small in the 
deferral area. Based on available data, the MMS has estimated the marginal 
probability of hydrocarbons in the Eastern Deferral Alternative to be very 
small and, therefore, the change in resource estimate for this alternative to 
be negligible. 

Response AOGA-11 

For the same reisons stated in Response AOGA-10 and based on the available 
information, the ElElS has estimated the marginal probability of hydrocarbons to 
be very small and the change in resource estimate for the Southern Deferral 
Alternative to be negligible. 

Response AgGA-12 

Based on the available information, the >I!IS' resource estimates do not dis- 
tribute the oil resources equally throughout the area. The oil potential for 
the Coastal Deferral Area is estimated to be less per hectare than for the 
proposal. 



Response A= 

Section II.F.2 has been revised to identify I'oint Belcher as the landfall site 
for tlie Coastal Deferral Alternative. 

Response AOGA-14 

The scenarios proposed in the Sale 109 EIS arc hypothetical. The selection of 
one scenario over another does not mean that the one selected is the only one 
that is feasible. (See Responses AOGA-7, NOAA-27, and NOAA-28.) 

Response AOGA- 15 

As noted in Response AOGA-7, the landfall site selected for the scenario 
reflects development representative of that associated with production so that 
the effects of oil development can be assessed. The scenario is not a 
blueprint for development and in no way is a recommendation of the USDOI. 
Noreover, the nearest point of land to a producing field may not be the 
preferable site for a landfall. 

Response AOGA-16 

The text of Section II.G.Z(b) includes both tonnage and trip figures to 
provide readers with an idea of the range of tanker trips that may be 
generated. The text has been revised to clarify this point. 

Response AOGA- 17 

The !lEIS has already determined that the probability of finding an archaeolo- 
gical resource in the Sale 109 area is extremely low. Nevertheless, it has 
been MMS procedure that Stipulation No. 1 (Protection of Archaeological 
Resources) be considered in all EIS'S. A decision to invoke the stipulation 
for Sale 109 has not yet been made. If the stipulation is not invoked, it 
would eliminate the requirement for the lessee to do a survey report, relocate 
operations, or provide other protection to archaeological resources if they 
were found or believed to exist. The potential stipulation applies to this 
possibility, however remote. Shipwrecks also are protected under this 
stipulation; even though the sea bottom may have been disturbed by ice gouging 
for thousands of years, the historic remains of shipwrecks may still be 
present and detectable. 

Response AOGA-18 

The purpose of Stipulation No. 3 (Protection of Biological Resources) is to 
mitigate significant adverse effects on biological resources. An effect that 
lasts over the life of the field (30 years) would be significant but not 
necessarily permanent. While effects or changes may be long-term, there is no 
evidence to suggest that any change would be permanent--especially within tlie 
dynamics of living systems. "Nothing endures hut change" (Heracl itus, 
540-480 B.C. ) .  

Response AOGA-19 

The text of Section 11.I1.2 (Effectiveness of ITL No. 1) has been amended to 
address this concern. 

Response AOGA-20 

"Bedrock" is the term used in the reference(s) clted in Section III.A.1. 

Rcsponse AOGA-21 

No revision of the text in Section III.A.3 is considered necessary 

The terms used to describe the events in Section III.A.4.a(l) are those used 
in the references cited therein. 

Response AOGA-23 

The N?lS is not aware of a quantitative analysis of cleanup activities and 
recovery effectiveness for past large or small spills offshore of Alaska. 
Some of the examples of cleanup to date--i.e., the Challenge Island-spill 
cleanup--could not have occurred on the ocean. 

Response AOGA-24 

The noted sentence in Section IV.A.3.a(l) has been revised to address this 
concern. 

Response AOGA-25 

The noted paragraph in Section IV.A.3.a(l) has been revised to address this 
concern. 

The noted paragraph in Sectlon IV.A.3.a(l) has been revlsed to address thls 
concern. 

Response AOGA-27 - 

The text in Section 1V.B.i has been amended to address this concern 

Response AOGA-28 

The text discussing nitrogen-oxide emissions has been amended to address this 
concern. The USDOI regulates OCS emissions of VOC through Kationwide emission 
standards. Local differences in the ability of emitted pollutants to form 
ozone are not addressed by the USDOI regulations. The ?lINOR effect levels 
reached because of potential VOC emissions are based on comparison with USDOI 
standards and regulations and not directly on effects of VOC or likely ozone 
formation on the Arctic ecosystem. The USDOI regulations are discussed in 
Section IV.A.l. 



Response AOGA-29 

This concern is addressed in Responses AOGA-27 and AOGA-28. 

-ise AOGA-30 

This concern is addressed in Responses AOGA-27 and AOGA-28. 

Response AOGA-31 

The EIS distinguishes betxeen effects on water quality and effects that 
polluted water would have on biological resources. Ice is frozen water; thus, 
the pack ice is part of the watei resource of the Chukchi Sea. The horizontal 
extent--the spread--of an oil spill is a more important parameter than spill 
thickness. The ElS uses "local" and "regional" as standard areal meanings 
rather than as synonyms for small and large volumes. Thus, a ?lODERATE effect 
is the appropriate conclusion. The concern regarding the EIS treatment of 
greater effect on water quality from a winter spill than from a summer spill 
is addressed in Sections IV.A. 2. a and IV .B. 2 and the respective incorporations 
by reference therein. 

Response AOGA-32 

This concern is addressed in Response AOGA-31. 

Response AOGA-33 

The rationale for a EIIKOR cumulative effect on water quality from constructio~i 
activities is explained in Section IV.B.2.c. 

Response AOGA-34 

The material appended to AoGA's comments is directed mainly at Bering Sea 
fishes and effects on fisherics. Since no commercial fisheries exist in the 
marine waters of the northeastern Chukchi Sea and data pertinent to the 
analysis of effects on fishes in this region have been cited or incorporated 
by reference, the data in the appendix have not been included in this EIS. 

Response AOGA-35 

The conclusion in Section IV.B.3 has been amended to address this concern 

Response AOGA-36 

The statement made in Section IV.B.8.a about carlbou reaction to traffic and 
pipelines is based on Curatolo (1984) and will remain in the EIS. Tlie terms 
"severe" or "strongq' reaction, as used in this sentence, are the same since no 
distinction is made to lesser disturbance reactions. In the context of this 
paragraph, the word "adjacent" is used to encompass the area within 400 meters 
of either side of the pipeline. 

Response AOGA-37 

Section IV.B.8 includes overall discussion of cumulative disturbance effects 
of oil development on caribou in general--whether it be the Western Arctic, 
Tesliekpuk Lake, Central Arctic, or Porcupine caribou herd. One of the main 
development projects, such as the NPR-A or the AhVR oil development, could 
affect at least two of these herds. 

EIISOR effects on caribou distribution, as defined in Table S-2 (Definitions of 
Effect Levels on Biological Resources), have been documented (Cameron, 
Whitten, and Smith, 1983; Curatolo, 1984; Curatolo and Hurphy, 1986; and Dau 
and Cameron, 1986); thus, cumulative cffects on caribou would definitely be 
greater than SEGLIGIBLE. Tlie addition of several EIIKOR effects on caribou 
distribution (i.e., incremental displacement of a portion of the Central 
Arctic herd from additional calving range on the Canning River Delta as a 
result of ASXR oil development, as b-ell as displacement near other future 
oil-field facilities east of Prudhoe Bay) could produce a XODERATE effect that 
is likely to persist over the life of the oil fields (more than one geneia- 
tion). This would represent a long-term change in Central Arctic herd distri- 
bution, therefore equaling a HODERATE effect on caribou distribution--even 
though the herd's abundance may not be affected. 

Response A O G A S  

Although it is assumed that the proposed Sale 109 onshore pipeline would not 
cross the Western Arctic caribou-herd calving grounds, NPR-A oil development 
in the future may include part of these calving grounds. Thus, cumulative oil 
development on the KPR-A could have 'IODERATE effects on the distribution 
(probably no effect on abundance) of the h'estcrn Arctic herd through the 
displacement of a portion of the herd from the calving grounds over the life 
of the field or for more than one generation. (See Table 5-2  for the 
definition of a >lODERATE effect on biological resources.) YINOR effects on 
the distribution (hut not the abundance) of individuals of the Central Arctic 
caribou herd have been documented (see Response AOGA-37). 

?LODERATE effects on caribou distriburion have been noted in Section IV.B.8 
(Cumulative Effects of Disturbance and Overall Cumulative Effects). The 
expansion of oil-development facilities over more of rhe calving ranges of 
Arctic caribou herds can be expected to result in changes in the distribution 
of portions of one or more of the caribou herds on their calving ranges that 
would last over the life of the 011 fields (more than one gcneration of 
caribou). Thus, ?lODERATE effects can bc expected. 

Response AOGA-40 

See Response AOGA-39 

The text in Section 1V.B.lO.a (Effects on Subsistence-Harvest Patterns) quoted 
by the commenter has been amended to indicate that subsistence access hould 



not be limited by facilities but that there rcould be restrictions on the use 
of firen1-ms near facilities. 

The text in Spction IV.B.lO.b(3) has been amended to reflect the correct 
combined probabilities of an oil spill contacting shore. 

Response AOGA-43 

The LlAJOR effect expected in Wainrxright due to construction activities is a 
result of ?IAJOR effects expected on bowhead whale harvests--not on 4 
subsistence-resource harvests. A ?IAJOR effect on any one subsistence-resource 
harvest determines an overall ?lAJOR effect. The commenter is correct in 
stating that development activities can be coordinated to lessen the effects 
on subsistence harvests. Xitigating measures, such as Stipulation Nos. 5 and 
6 and ITL Sos. 3, 4, 5 ,  and 9, would decrease the level of effects over a 
30-year period, although they would not alter the NAJOR effect determined in 
the subsistence analysis. (See Response SSQ-63; see also Response CIIEVRON-I 
for a discussion of the !IAJOR effect.) The EIS analysis does not assume that 
potential mitigating measures are in place; see Section II.H.2 for evaluation 
of the effectiveness of mitigating measures. 

The text in Section 1V.B.lO.a has been amended to emphasize that the analysis 

1' is hosed on a hypothetical scenario. Assumptions provide the foundation for 
the EIS; therefore, all of the conclusions are based on analyses that are 
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based on a hypothetical scenario. This necd not be reiterated for every 

a conclusion. (See also Response AOGA-7.) In addition, it should be noted that 
some State and Federal laws such as the OCS Lands Act and the CZPfA--as well as 
State policies, such as the Habitat Policy--have provisions stating that a 
decision made in the Sational interest prevails over laws and policies that 
protrict subsistence activities. Although such laws may require tbat certain 
PI-oct.dures be followed (e. g. , pub1 ic not ice, public hearings), the Secretary 
of the Interior has the authority to make decisior~s on actions that are in the 
best interest of the Nation. 

Information in the Section IV.B.13 summary is based on a more detailed 
analysis in the text. As noted by the cominenter, subsistence usage is assured 
ilnrler the Alaska Coastal Yanagement Program. The analysis in Section 1V.B. 10 
indicates that effects on subsister~ce are expected to be EIAJOR. This 
conclusion is particularly applicable to the City of Wainwright, which could 
be affected by effects on several subsistence resources. Plitigating measures 
undoubtedly would ameliorate some of the potential problems; however, the EIS 
cannot assume that this will occur. Activities considered to be in the 
National interest may be permitted in spite of the potential for adverse 
effects. 

Conclusions regarding individual resources are derived from a thorough exami- 
nation of potential effects. As a result, they provide an excellent basis for 
the analysis in Section 1V.B. 13; for example, Section 1V.B. 1 (Effects on Air 

Quality) is the only logical and consistent basis for the assessment of 
air-quality policies in Section IV.B.13. Please note that the analysis in 
Section IV.B.l has been modified (see Responses AOGA-27 and AOGA-28), and the 
text in Section IV.B.13 has been modified accordingly. 

The conclusion for land use and coastal management is based on the definition 
provided in Table S-2 and includes elements of land use and land use policies. 
First, MAJOR effects can result if the activities assumed in the scenario 
would (1) displace existing or proposed land uses, for which no reasonable 
alternative is possible, or (2) be highly incompatible with existing or 
proposed land uses. Second, MAJOR effects can result if activities assumed in 
the scenario could lead to conflicts with four or more policies of local, 
State, or Federal coastal management programs or land use plans. Potential 
conflict with State standards is only a portion of the picture that leads to a 
conclusion of PIAJOR. The NSB Land Management Regulations also have provisions 
that were identified as policies with which activities in the scenario could 
conflict. Two of these policies address subsistence, one addresses cultural 
concerns, and several relate to habitat changes and disturbance. In past 
actions, the NSB has established special conditions to ensure that the-intent 
of the policies is met; tbat practice probably would continue, but 
mitigation--which is not specifically mandated--cannot be assumed to occur. 

Finally, the hypothetical development would occur in an area where it would be 
highly incompatible with existing land use. This incompatibility is evident 
in the restrictions that the oil and gas industry has placed in the past on 
subsistence activities conducted in proximity to oil and gas facilities. 
Given the special importance of the Point Belcher area for bowhead whale 
hunting, the loss of that area for that purpose also is cause for the conclu- 
sion of MAJOR effects on land use and coastal management. 

Response AOGA-46 

The M?lS does not see the connection between this comment and the DEIS pages 
referenced. Please see Responses AOGA-1 and NSB-63. 

Response A0- 

The greatest effect on water quality analyzed in the EIS (Sec. IV.B.2) would 
be caused by the interaction of winter pack ice and oil spills. Neither the 
Gulf of Mexico nor the Pacific Ocean offshore of California have pack ice. 

Response AOGA-48 

The text in Section 1V.K has been amended to address this concern 

Response AOGA-49 

Oil spills could be linked to long-term effects if whales ingested oil or 
oil-contaminated prey and bioaccumulation of petroleum hydrocarbons occurred. 
This potential effect is discussed in the last paragraph of Section 
IV.B.7.a(l). As indicated by the commenter, noise effects would last through- 
out exploration and development and production. Studies have indicated that 
bowheads may avoid approaching within several kilometers or more of petroleum- 
industry noise sources, so although the area of habitat from which whales 



might be excluded would be larger--as indicated by the commenter--only a EIINOR 
disturbance to the bowhead population is expected to occur. 

Response AOGA-50 

The text in Section 1 V . L  has been amended to address this concern. 

Response AOGA-51 

The amount of recoverable resources estimated for Plilne Point has been 
corrected in Appendix G (Project So. 8). 



ARCO Alaska, Inc. 
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Anchor8ge. Alaska 99510-0360 
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J a m  M. Posey 
Man.gcr 
Issue Advocefy 

May 4, 1987 

Regional Director 
Alaska OCS Region 
Minerals Management Service 
949 E. 36th Ave., Room 110 
Anchorage, AK 99508-4302 

ATTN: Laura Yoesting 

RE: Draft Environmental Impact Statement 
Chukchi Sea Sale 109 

A X 0  Alaska, Inc. has reviewed the Draft Environmental 
Impact Statement (DEIS) for the proposed Chukchi Sea Sale 
109 (May 1988) and would now like to take this opportunity 
to comment on this document. 

ARCO supports Alternative I which would make available for 
leasing 29.5 million acres in May of 1988. The other 
alternatives outlined (I1 through VI) would either cancel, 
delay, or delete acreage from the proposed sale area; we 
believe those actions would not be in the best interest of 
the nation. Operations in adjacent sale areas have thus far 
proven that industry has the capability to operate in the 
climates of the northern most areas of the U.S. Outer 
Continental Shelf. We would like to applaud the Minerals 
Management Service for the objective approach that has been 
taken in the evaluation of the potential effects of industry 
operations in the Sale 109 area on the living resources of 
the region. The appraisals that were done are fundamentally 
sound and, in general, we are in agreement. The de- 
scriptions, discussions, and assessments of possible or 
probably effects on living resources from a variety of 
influences appear to be oblective in most cases. 

It is essential that the proposed Chukchi Sea Sale 109 
proceed on schedule if the congressionally mandated energy 
objectives are to be achieved. The DEIS recognizes that 
economic, political, and social benefits will accrue from 
the availability of domestic offshore petroleum production. 
It also describes the impact of the cancellation of the sale 
as follows: "The cancellation of the proposed lease sale 
could reduce future OCS oil production, prolong the need for 
imported oil, and add to a national need to develop alterna- 
tive energy sources." Additionally, a failure at this time 

Minerals Mana,ement SerAce 
May 4, 1987 
Page 2 

to evaluate the hydrocarbon potential of the Chukchi Sea 
would be a significant setback to the effort in evaluating 
this nation's remaining resource potential. A discovery 
here of commercial reserves could help to insure an 
uninterrupted energy supply for the natio~. at a future time 
when it may be most needed. 

Finally, environmental conditions in the Sea will be 
demanding. However, industry has the proven ability to 
operate safely in the OCS in general, and in the Bering Sea 
and adjacent Beaufort Sea OCS areas in particular. All OCS 
activities are carefully regulated, both prior to and after 
a lease sale, by various federal and state agencies under 
several statutory and regulatory programs. Industry has the 
technology and equipment available now to safely explore the 
Chukchi Sea and is confident that it can do so without 
significant adverse environmental effects. 

ARCO Alaska, Inc. has assisted in the Alaska Oil and Gas 
Association (AOGA) written submittal and strongly supports 
the AOGA position. If you would require further information 
or if you have any questions, please feel free to call me at 

7 
gLl4c'y 
J. M. Posey 

JMPIR0710:sm 
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Regional Director, Alaska OCS Region 
Minerals Management Service 
949 East 36th Avenue, Room 110 
Anchorage, AK 99508-4302 

Attention: Ms. Laura Y~est ing 

Gentlemen: 

OCS 1109 DEIS 

Chevron U.S.A. Inc. appreciates the opportunity to make written comments (see 
attachment) on the OCS Sale 1109 DEIS issued in March, 1987. Chevron believes 
that on the whole the Minerals Management Service has produced a balanced 
evaluation. 

Chevron supports Alternative I as  the most logicclrresponse to meeting the nation's 
energy requirements in the 21st century. 'me oil industry has proven that under 
present laws and regulations i t  can operate in the Arctic while helping preserve 
both its unique wildlife and culture of the native peoples. 

No substantial scientific evidence has been offered in the DEIS to indicate it is in 
the national interest to adopt Alternatives II-VI. Vast amounts of oil reserves may 
be lost and our future balance of payments harmed by the elimination of those 
large potentially productive areas. 

In our attached comments we disagree with the predicted magnitude and frequency 
of oil spills as predicted for the OCS Sale 1109 area. We also urge that evidence 
for whale and caribou disruption due to  exploration and development activity be 
reexamined in the light of experience and recent scientific studies. 

Due to the long time span required for complete oil development and the vast area 
of the Chukchi Sea, the impact on the subsistence hunting culture of the Inupiat CHEV- 1 
peoples will be negligible. The past cooperation of the oil industry with both the 
local and national government agencies on the North S l o p  is a matter of record 
and will continue. Chevron believes that this spirit will allow both the timely 
development of our nation's resources while preserving the splendor of the 

I 
American Arctic for future generations. 

Very truly yours, 

JJA/WEM:blppac 
Attachments 

CHEVRON U.S.A. INC. 

COMMBhPIS - - -- - - - - - 
DKlS FOR CRWCHI SEA OCS C109 

MAY, 1987 

(Attachment to Letter Dated May 5.1987) 

Page 11-7, Support for Production Activities 
The the primary site for onshore facilities 
and pipeline landfall. Due to the high cost inherent in a remote environment, the 
Pipeline landfall mav well have to be located a t  another location for reasons of 
economy. Given th; size and geologic complexity of the proposed sale area, no one 
knows where the maximum production will be found. 

CHE V-2 

Page U-9, Alternative II - No Sale 
The loss of energy resources is assumed to be limited to only the 2.68 billion 
barrels calculated as  the conditional-mean economically recoverable reserve. 

be much more serious if no sale is held. Because the scientific community has 
little direct knowledge of the Chukchi's subsurface, many of the assumptions that 
produced the 2.68 billion barrel figure may be incorrect and grossly underestimate 
the Chukchi's potential. 

Chevron urges that Table 11-6 also include a comparison of the amount of 

effect of losing the high-resource case of 4.88 billion barrels. 

Page U-10, Alternative N - Eastern Deferral Alternative 
Chevron opposes the elimination of this Large area along the eastern margin of the 
Chukchi Sea based solely on a fear that subsistence activities will be harmed. 1 

P e 11-11 Alternative V -Southern Deferral Alternative 
Czvron aim opposes the elimination of this portion of the proposed sale area. m e 1  CHEv-6 

Exploration activities in-the Arctic have not significantly affected subsistence 
hunting. Development activities can be mitigated to avoid major adverse effects 
on subsistence. Before large areas of the Chukchi Sea are closed to leasing, there 

same Chevron comments concerning Alternative N apply to Alternative V. i 

CHEV-5 

Page U-11, Alternative VI - Coastal Deferral Alternative 
Again, Chevron must strongly oppose this large removal of land from the sale area. 
Huge oil reserves mav be lost bv an action based on assumDtions. not scientific 

should be actual evidence of harm in current areas of Arctic exploration andl 
production. 

evidence. The OCS ktudy, M M ~  85-0019, Report No. 585'1 on the  effects o f  
underwater noise from the petroleum industry activities on Humpback Whale 
behavior conclude that: "No clear evidence of whale avoidance of the area near 
the active sound source was obtained." Chevron urges that this and similar 
scientific studies be included as references in the FEIS. 



Chevron's Comments m DEIS for Chidrehi Sea OCS 1109 
May, 1987 

Chevrons May, 1987 Comments m DHS for Chukchi Sea OCS #I09 

Page U-10 and 11, Sections D.2, E.2, and F 1 
No evidence is offered as  to why the oil reserves do not decrease if the area in 
Alternative IV is removed from OCS Sale C109. The same observation is made for 
Alternative V. At this point there is very little reason to automatically write off CHEV-8 
oil reserves in these vast areas (approximately 6300 square miles) as  nonexistent. 
This DEIS assumes that only 440 million barrels of oil would be lost if Alternative 
VI was adopted. Since the area is 29.1% of the proposed sale, a more reasonable 
estimate would be 780 million barrels. In either case no scientific justification is 
offered for these conclusions. 

Page U-22, ITL No. 3 
It should be noted that putting a drillship on operational standby while waiting for a 
whale to leave the "vicinitv" is extrernelv emensive. This would increase the time 1 

states that there is a 99.5 percent chance that this event will occur. Chevron 
urges that a cautionary note be added that this may be a very artificial set of 
statistics (even though this analysis may have been used in previous EIS's). 1 
Page N-Bb, CONCLUSION (Effect on Air Quality) 
The conclusion that development will have a MODERATE effect on air quality is 
difficult to understand. Because the oredominant wind direction is onshore to 1 CHEV-14 
offshore (N-B-4) and most facilities ar; located offshore, the impact on onshore 
air quality will be MINIMAL. 1 - 
Page IV-B-14, Cumulative Effects of Oil Spills 
Chevron objects to the conclusion that activities associated with leasing in the 
OCS 1109 area will result in MODERATE impact on water quality. The DEIS 
assumes that there will be freauent (seven) mills of 1,000 barrels or meater during CHE V- 15 

spent W i n g  and reduce ihevalue  of &activeness of the Chukchi leases. This 
ITL seems to ignore evidence that drill-rig noise has little or no influence on the 
"continued existence of these species" At a minimum the term "Vicinity" should 
be leeallv defied. Decisions to  shutdown operations should be based on sound 
judgn-enffollowing well defined guidelines derived from scientific studies. -I 
Page U-23, ITL No. 4 
If danger to whales exists from noise then critical distances and amount of noise CHEV- 10  
should be defined from scientific studies. The same comments also apply to the 
ITL No. 3 as  they affect noise resulting from drilling operations. 

d I 

-. . - - . - 
the lifetime of production 6 the Chukchi'Sea. Even if that number of spifl;: 
occurred, the area affected over a 30-year period would be so tiny that the real 
effect on water quality should be restated as  MINOR 

i4 
0 Page IU-42, Community Subsistence - Harvest Patterns 

The DEIS states: "The caribou-hunting areas of Barrow, Wainwright, Atkasook, and 
Nuiqsut would be most directly affected by pipelines and other onshore facilities 
associated with the Included in this section should atso be the 
observation that the  wu la t ion  of the Central Arctic herd has been unaffected by 
the facilities associated with TAPS. The only limiting factor to subsistence 
hunting for caribou would be restrictions on firing firearms within the immediate 
vicinity of the facilities. The subsistence effect on the caribou harvest may be 
NEGLIGIBLE 

CHEV- 1 1 

Page IU-44, Bowhead Whales 
This section points out the importance of the Bowhead to the Barrow, Wainwright, 
and Pt. Hope communities. However, i t  should also be part of the record that the 
effect of OCS exploratory activity in 1986 on subsistence Bowhead Whale hunting 
in the Beaufort Sea by the Kaktovik and Nuiqsut villages was negligible. In spite of 
marine seismic and exploratory drilling being carried out during the annual hunt, 
the 1986 whaling season was highly successful. 

Page N-A-3, Probability of Oil-Spill Occurrence 
Based on probabilities cdculated from "Poisson's statistical distributions governing 
the occurrences of rare, random events," Table N-3 was constructed. This EIS 
therefore estimates that there will be one oil spill in excess of 1,000 barrels for 
every one billion barrels produced. In addition, on page N-A-5 the DEIS flatly 

Page N-B-82, OVERALL CONCLUSION 
Based on the lack of scientific evidence and the contents of this DEIS, Chevron 
suggests that the effect of OCS Sale 1109 on the Bowhead and Gray Whales be 
changed from MODERATE to  MINOR 

Page IV-588, Cumulative Effects of Disturbance 
Chevron fails to see how possible activities a t  Pmdhoe, ANWR or in Canada have 
anythinn to  do with the Western Arctic caribou herd near OCS Sale 1109. Because 1 CHEV- 17  
he& &e separate, we suggest the cumulative impact due to  OCS Sale 1109 be 
changed from MODERATE to  MINIMAL. 

Page N-L1, heversible and Irretrievable Commitment of Resources 
With proper safeguards under Federal regulations, there is no reason that the 
Inupiat culture will be threatened by OCS Sale 1109. Bowhead hunting has not 1 
been significantly disturbed along the Beaufort &a even though activities similar CHEW 18 
t o  that Drowsed for OCS Sale 1109 are currentlv takine  lace. Comeration I 
between 'the oil industry and the Inupiat people in the ~ea;fort Sea area 'is close 
and continuing and is helping preserve the Inupiat culture. 1 



Response CHELROV-1 Response CHEVRON-7 

According to the definition of SEGLIGIBLE used in Section IV.B.10 (Effects on 
Subsistence-llarvest Patterns), a \EGLIGIBLE effect is: "Subsistence resources 
could be affected but with no apparent effects on subsistence harvests" (Table 
S - 1 ) .  The arialysis conducted in this EIS has determined that MAJOR effects 
could occur as a result of proposed Sale 109. A ElAJOR effect is determined 
when: "One or more important subsistence resources would become locally 
unavailable for a period of time exceeding one year." A MAJOR overall effect 
on subsistence harvests is expected because of effects on the bowhead whale 
harvest in liainkright. If noise and traffic disturbance occurred during the 
khale hunt and caused zero bouheads to be harvested for 2 consecutive years, 
it hould cause a 'IAJOR effect. A !lAJOR effect on the bowhead whale harvest 
can occur more easily than on other subsistence harvests primarily because the 
bowhead harvest is so low--one to three whales are taken annually in most 
communities, except Barrow. llowever, such an effect is only expected in 
Wainwright due to noise and traffic disturbance during construction of the 
pipeline and the onshore facilities at Point Belcher. 

Response CIlEVK(1S-2 
- 

See Response AOGA-7. 

Response ClIE\-RE .- 

The amount of oil assumed is based on the best information available at this 
time and forms the basis for all analyses in the EIS. See also Response 
AOGA- 10. 

Response CHEVROY-4 

The analyses of both positive and negative effects in the EIS concentrate on 
the more likely mean case. Summary tables in the EIS, such as Table 5-2 (the 
effects summary) or Table 11-6 reflect only the mean c,lse. The i.l!lS believes 
that greater cmpliasis on both the high and low cases for positive and negative 
effects hould cause unnecessary complexity in the EIS and detract from its 
usefu1nr.s~ as a decisionmaking document. 

It is correct that, to date, there have been insignificant effects on 
subsistence harvests as a result of exploration activities in the Beaufort 
Sea. In addition, the oil companies and whalers should be commended for their 
cooperative spirit that resulted in the Oil/hrhalers Cooperative Agreement in 
1986. Section lO.B.lO.b(l) has been amended to include a discussion nbout the 
cooperative agreement. This agreement successfully mitigated problems and 
aided in a very successful 1986 bouhead whaling season in Kaktovik and 
Nuiqsut. However, the EIS analysis cannot assume that such agreements or 
mitigation will be placed on the lessees. 

Res~onse CHEVRON-6 

See Response CHEVRON-5 

The MMS believes that pertinent references to scientific studies, including 
the study cited by the commenter, have been included in the FEIS. 

Response CHEVRON-8 

See Responses AOGA-10, -11, and -12 

Response CHEVRON-? 

It is not anticipated that drilling would be suspended each time a whale 
appears in the vicinity of a drilling operation. Rather, activities would be 
suspended only in the case where endangered whales are present and near enough 
to be subject to probable oil-spill risks or noise disturbance that would be 
likely to result in a threat of serious, irreparable, or immediate harm to 
these species. Should the lessee so desire, he can request a permit from the 
NMFS for the incidental take of endangered whales resulting from an OCS 
activity. The N?lFS would evaluate the incidental-take permit request to 
ensure that the requested incidental takes would have a negligible effect on 
the endangered-species population. Negligible effect is defined as " .  . .an 
impact that cannot reasonably be expected to, and is not reasonably likely to, 
adversely affect the overall population through effects on annual rates of 
recruitment or survival." An example of a negligible effect might be minor 
course changes for a low number of whales. The term "vicinity" would be 
defined at a later date during discussions between the NYFS and the MMS and 
might vary depending upon the type of activity. season, and locality. 

Response CHEVRON-10 

Prior to Sale 109, the MZlS intends to issue a Notice to Lessees (NTL) similar 
to XTL No. 86-2 for the Beaufort Sea, specifying performance standards for 
preliminary activities in the Chukchi Sea. This NTL will specify--based on 
results from scientific studies--the specific distances to maintain from 
endangered uhales, which should result in avoidance of taking endangered 
k-hales. Xoise from drilling operations--except perhaps for support vessels-- 
generally is not thought to be as great a problem as, for example, noise from 
seismic operations. Consequently, it probably would be a rather unusual 
circumstance for drilling operations to be shut down due to noise disturbance. 
The RSFO would evaluate situations on a case-by-case basis prior to determin- 
ing when operations would need to be suspended. 

Section 111 of the EIS describes--but does not analyze--the environment. The 
analysis of effects on the caribou-subsistence harvest is found in Section 
IV.B.lO.b(3). Section IV.B.8.a (Effects on Caribou) contains more detailed 
information on the effects of the pipeline, noise and traffic disturbance, and 
other onshore facilities on caribou. Noise- and traffic-disturbance effects 
on caribou are most likely to occur as a result of construction of the 
projected pipeline and the trafric along the support road. Disturbances are 
likely to be short-term delays of caribou movements across the pipeline 
corridor that could temporarily disrupt the caribou and the harvest, with 



possible short-term reductions of the season's harvest; but the caribou would 
not become locally unavailable, and effects on the subsistence-caribou harvest 
are expected to be only HINOR. 

Response CHEVRON-12 

See Response CHEVRON-5. 

Response CHEVRON-13 

The commenter is in error; the EIS projects a most likely number of seven 
spills--not one--for the proposal, as shown in Figure IV-3. Table IV-3 
presents spill-rate constants, not numbers of spills. These spill-rate 
constants are calculated from historical rates of oil spillage, corrected for 
statistically demonstrated trends. These constants are not calculated from 
the probability estimates but rather are used to calculate the probabilities 
using the Poisson distribution. Further explanation of this calculation is 
provided in Section 1V.A.l.b through incorporation by reference. The prob- 
ability of 99.5 percent cited by the commenter is the probability that at 
least one spill of 1,000 barrels or greater would occur when seven such spills 
are expected. A discussion of the validity of such probability estimates is 
included in Section 1V.A.l.b and in the incorporations by reference therein. 

Response CHEVRON-14 

This concern is addressed in Responses AOGA-27 and AOGA-28. 

Response CHEVRON-15 

The conclusion of a MODERATE effect of oil spills on water quality is based on 
the analysis that the most likely number of seven spills of 1,000 barrels or 
greater in the Chukchi Sea would result in short-term regional degradation of 
water quality, which is the definition of a ?IODERATE effect on water quality 
(see Table S-1). Why such spills in the Chukchi Sea could be regional in 
scale is discussed in Section IV.B.2.a. 

Response CHEVRON-16 

The conclusion of MODERATE for bowhead and gray whales (Sec. IV.B.7, 
Cumulative Effects) pertains to the cumulative case, which includes expected 
effects from all anticipated activities--including Sale 109--within the range 
of these species north of Unimak Pass. The effect of the Sale 109 proposal 
alone on bowhead and gray whales is expected to be MINOR. 

Response CHEVRON-17 

See Response AOGA-37. 

Response CHEVRON-18 

See Response CHEVRON-5. 
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Minerals Management Service 
Regional D i rec tor  
Alaska OCS Region 
949 East 36th Avenue. Room 110 
Anchorage. Alaska 99508-4302 

Attent ion: Ms. Laura Yoesting 

Gentlemen: 

DRAFT ENVIROM3TAL IMPACT STATEMENT 
PROPOSE0 OIL AM0 6AS LEASE SALE 109 
CHUKCHI SEA 

-kc. 
P.O. Box 2197 
Hounon. TX 77252 
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DRAFT ENVIRONMENTAL IMPACT STATEMENT 
PROPOSED OIL & GAS LEASE SALE 109 
CHUKCHI SEA 

Should you desire further information about our general 
support o f  A l ternat ive  I, please contact Mr. Raymond L. 
LaGarde a t  (713) 293-2291. 

Very t r u l y  yours, 

d 

0.  D. T i l l e y  

Conoco appreciates t h i s  opportunity t o  c m n t  on the above 
captioned Dra f t  Environmental Impact Statement (EIS). We 
support  the proposal f o r  o i l  and gas leasing premised under 
t he  EIS and be l ieve t h a t  on ly  A l ternat ive  I meets the 
c r i t e r i a  which we hope t o  see used for  the Chukchi Sea. 

Indust ry  has shown again and again i t s  a b i l i t y  t o  operate i n  
h o s t i l e  areas i n  an environmentally safe manner. We bel ieve 
t h a t  there i s  reason t o  be l ieve t ha t  the Chukchi Sea could 
ho ld  important reserves o f  o i l  f o r  the nat ional petroleum 
inventory. Early explorat ion o f  t h i s  area i s  i n  the best 
i n te res t s  o f  the nat ion and o f  the depressed o i l  industry.  
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SPECIFIC ODMMENTS 

Information to Lessees 

May 1, 1987 
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Mr. Allan Powers 
Regional Director 
Alaska OCS Ilegion 
Minerals Management Service 
949 East 36th Avenue 
m o m  110 
Anchorage, AK 99508-4302 

Re: Chukchi Sea Sale 109 
Draft Environmental Impact Statement (DEISI 

Dear Mr. Powers, 

Standard Alaska Production Company (SAPC) is pleased to offer these comments 
on the Chukchi Sea Sale 109 DEIS. We support this important lease sale and 
Alternative I. The excellent environmental record of the industry in the 
Arctic along with the regulatory safequards discussed in the DEIS clearly 
indicate that large area deferrals (Alternatives IV, V, VI) are not warranted 
for additional environmental protection. 

SAPC is particularly pleased to note that seasonal drilling stipulations are 
not proposed for Sale 109 recognizing (as discussed in the Notice to Lessees) 
that the existing regulatory authorities and framework are adequate to protect 
endangered whales. This is clearly preferable to an inflexible stipulation 
requiring automatic cessation of explorataon drilling. We have attached some 
specific coments on the Information to Lessees and marine mammal sections. 

Should you have any questions please contact Mr. Steve Taylor, Manager. 
Environmental a ~ d  Regulatory Affairs at (907) 564-4037. 

R. A. Straub 
V.P. External Affairs 

1% NO. 1: 

This ITL is a useful s u m r y  of the major wildlife protection laws relevant to 

offshore exploration. We believe that it is a positive step that M M  has not 

imposed a seasonal drilling restriction with regard to bowheads and other 

endangered whale species, but has instead put the onus on the oil industry to 

obey the relevant laws, along with other wildlife protection laws. 

ITL NO. 2: 

This ITL is a useful identification of areas that require special attention 

because of their biological importance. This is adequate notice to ensure 

that operational and oil spill plans recognize the particular importance of 

the areas identified. 

1% No. 3 and 4: 

We understand that the mere presence of some individuals belonging to an 

endangered whale species near a drilling operation will not be cause for 

suspending operations. Operations would be suspended only under circumstances 

where large numbers of whales might be affected. 

ITL No. 7: 

With the development of the Oil/Whalers Working Group in 1986, a precedent was 

set for establishing working procedures to allow both whaling and oil industry 

operations to take place with minimal interference. ITL No. 7 recoqnizes the 

ability of whalers and the oil industry to negotiate a mutually satisfactory 

arrangement between themselves. 



SPECIFIC COMMENTS 

hvironmental Consequences - Marine Manonals 

p. IV-B-51, 1 1 

Given the small area of sea bottom tha t  could be affected by an o i l  s p i l l  

and the  currents  t ha t  would t ranspor t  and d i l u t e  contaminated water, I SAPC- 1 

i nd i r ec t  e f f e c t s  of an o i l s p i l l  would be NEGLIGIBLE. 

p. IV-B-52, 9 2 

It is not l i ke ly  tha t  the effects  described would produce a detectable 

impact. Thus the  e f f ec t s  would be NEGLIGIBLE. 

p. IV-B-52, q 2 

The death of a few hlghly stressed walrus would not l i ke ly  produce a SAPC-3 
detectable impact. n u s ,  t he  e f f ec t s  would be NEGLIGIBLE. I 

p. IV-B-57, q 2 

Overflights a r e  not l ikely  t o  produce detectable e f f ec t s ,  and thus the 

impact would be NEGLIGIBLE. 

p. IV-B-58, 1 

There i s  not evidence tha t  marine sersmic has had more than a very 

temporary (hours) e f f ec t  on marine mammals. Any e f f ec t s  would c l ea r ly  be 
SAPC-5 

NEGLIGIBLE. 

p. IV-B-50. 9 4 

Any sounds emanating from a buried pipeline would be constant. and i n  t h a t  

sense s imilar  t o  other s ta t ionary operations, such a s  d r i l l i ng .  
The SAPC-6 

l i ke ly  e f f ec t s  would be no more than NEGLIGIBLE. 

p. IV-8-59 

The overal l  e f f e c t s  on marine ma-Is a re  not l i ke ly  t o  be more t h a n l  SAPC-7 
NEGLIGIBLE. J 

It is l i ke ly  tha t  both ringed and spotted seals  w i l l  habituate t o  marine SApC-8 
a c t i v i t i e s  and t h a t  the  loca l  e f f ec t s  w i l l  be no more than NEGLIGIBLE. 1 

p. IV-B-61, 9 1 

None of t he  l ikely  inpacts on marine mamals should be ant ic ipated t o  

produce e f f ec t s  t ha t  exceed NEGLIGIBLE. 

p. IV-8-62. q 1 

Ice breaker ac t iv i ty  would no l i ke ly  cause more than local  changes i n  

d i s t r i bu t ion  fo r  very brief periods. Any e f f ec t s  would not exceed SAPC- 10 
NEGLIGIBLE- 

The level  ac t iv i ty  described is not l i ke ly  t o  produce detectable e f f ec t s  

on any of t h e  populations of marine mammals i n  the  area. 'ihe e f f e c t s  

should be NEGLIGIBLE. 

p. IV-B-65, '1 3 

Overall  e f f ec t s  a r e  not l i ke ly  t o  be detectable, and thus would be 

NEGLIGIBLE. 

p. IV-B-73, q 6 

Cumulative e f f ec t s  a s  described would not r e su l t  i n  more than MINOR impact. SAPC-13 I 
p. IV-B-76, $ 1 

An o i l  s p i l l  would a f f e c t  such a small a r e  and currents  would remove and SAPC-14 1 
d i l u t e  t he  s p i l l  so t h a t  t he  e f f e c t s  would not l i k e l y  exceed NEGLIGIBLE. 1 

p. IV-B-78, 1 1 

Part icular ly  given the  tolerance t h a t  gray whales have shown t o  human 1 
a c t i v i t i e s  off the West Coast of North America ( i n c l u d ~ n g  feeding areas  

off Vancouver Is land) ,  OCS a c t i v i t i e s  i n  the  Sale 109 area a re  not l i ke ly  / SAPC- 15 

t o  cause whales t o  leave an important area. Effects a r e  not l i ke ly  t o  

exceed NEGLIGIBLE. 



p. IV-B-79, 2, 3 

Although the total level of activity may seem large, the area involved is SAPC-16 1 
large as well. The cumulative effects would not exceed MINOR. J 

Response SAPC-1 

Brief, less than one-season changes in the local availability of any prey 
species of ringed seal are discussed in Section IV.B.6.a(2) (Indirect Effects 
of Oil) and represent a MINOR effect. (See Table S-2, Definitions of Effect 
Levels on Biological Resources. ) 

Response SAPC-2 

Adverse effects on the physiology of groups of ringed seals, walruses, or 
other marine mammals due to contact with oil and contributing to the death of 
some individuals, and/or causing brief displacement (for one season or less) 
of these animals from contaminated habitats, represent a EIINOR effect. (See 
Table S-2, definition of PIINOR effect on biological resources.) 

Response SAPC-3 

Although the death of a few highly stressed walruses would not be likely to 
produce a statistically significant change in the abundance or reproductive 
rate of the Pacific walrus population, the effect of oil contact on a specific 
group of walruses is measurable; and the death of highly stressed individuals 
in this group due to oil-spill contact would represent a MINOR effect on 
walruses (see Table S-2). 

4 Response SAPC-4 

* 
E3 The death of a small number of walrus calves due to disturbance by aircraft 

0\ and/or the brief displacement of hauled-out seals and walruses due to aircraft 
disturbance represent a MINOR--not a NEGLIGIBLE-effect because the detecta- 
bility or measurability of a MINOR effect is a specific group of individual 
seals, walruses, etc. (a the population) being statistically 
affected, and because the duration of the effect is short--one generation or 
less. - 

Response SAPC -5 

Very temporary disturbance/displacement effects (hours) on marine mammals due 
to marine seismic-boat activities represent a ELINOR effect (see Table S-2). 

Response SAPC-6 

The analysis in Section IV.B.6.d does not consider sounds emanating from a 
buried pipeline to have any effect on marine mammals but does consider that 
pipelaying and trenching activities using boats and dredges could have tempo- 
rary (one season or less) disturbance/displacemeiit  effects on some marine 
mammals within a few kilometers of the pipeline route and near the nine 
production platforms. Such an effect is expected to be MINOR (see Table S-2). 

Response SAPC-7 

This concern is addressed in Responses SAPC-I, -2, -3, -4, -5, and -6 

Response SAPC-8 

Regardless of whether seals habituate to marine support activities, the 
disturbance and temporary displacement of some ringed and spotted seals near 
shorebase facilities and offshore platforms during construction activities for 
one season or less (less than one generation) represents a !lINOR cffect--not a 
NEGLIGIBLE effect. (See Table 5-2, definition of HISOR effect on biological 
resources.) 

manse SAPC-9 
This concern is addressed in Response SAPC-8. 

Response SAPC-10 

Local changes in beluga whale, seal, or walrus distribution that last for 
brief periods of time (discussed in Sec. IV.B.6, Cumulative Effects) represent 
a MINOR--not a NEGLIGIBLE--effect. (See Table S-2, definitions of ?IISOR and 
NEGLIGIBLE effects on biological resources.) 

Response SAPC-11 

The assessment of MiNOR effects on pinnipeds, polar bears, and beluga 
as a result of cumulative development projects in the Chukchi Sea, as dis- 
cussed in Section IV.B.6 (Cumulative Effects) does not represent detectable 
effects on the abundance of any of the populations of marine mammals occurring 
in the proposed sale area. A EIISOR effect ir.cludes brief effects (less than 
one generation) on the abundance and/or distribution of groups of individuals 
but no effect on the population of any marine mammal. In other words, !IINOR 
effects are population-level effects (see Table S-2). 

Response SAPC-12 

This concern is addressed in Response SAPC-11. 

Response S.'iPC-13 

The ElMS expects the cumulative effects on bokhead whales to be YOLIERATE (see 
Sec. IV.B.7). 

Response SAPC-14 

The EIEIS believes that oil-spill effects on gray whales would be ElIKOR. In 
addition to the listed effects, oil-spill-cleanup operations could temporarily 
displace a low number of feeding gray whsles. 

Response SAPC-15 

The NEIS believes that, as a result of the lease sale and associated activi- 
ties, gray whales might undergo temporarily localized changes in distribution 
that are defined in this EIS as a EIISDR effect on the population. 

Response SAPC-16 

The !I?IS believes that cumulative effects in a number of OCS sale areas xithin 
the range of the gray whale could result in ?!ODERATE effects on the species 
(see Table S-2). 



Texaco 
May 1, 1987 

Comments On DEIS OCS Sale 109 
Chukchi Sea - Alaska 

Regional Director, Alaska OCS Region 
Minerals Management Service 
949 East 36th Ave, Room 110 
Anchorage, Alaska 99508-4302 
Attention: Ms. Laura Yoesting 

Gentlemen: 

Texaco is pleased to have this opportunity to submit comments on 
the DEIS for Chukchi Sea OCS Sale 109. Texaco supports 
Alternative I which proposes that the sale be held as scheduled in 
May 1988 without deletions to the sale area. This alternative 
best represents the OCS sale program which is designed to make 
prospective offshore acreage available for exploration and 
production to help meet the energy needs of the nation. 

Alternative I1 (No Sale) is not acceptable to Texaco. Industry 
must prepare many years in advance for a sale of the magnitude of 
Sale 109 and its cancellation would cause a financial hardship on 
industry and would discourage the proper preparation for future 
sales. 

Alternatives IV, V and VI are area deferrals ranging from 288 to 

C 
1630 blocks located near the coastline. Offshore petroleum 
exploration and marine harvesting operations have proven to be 
compatible in the past; however, even if there were a conflict, 
the areas designated for deferral are much larger than could be 
justified for the "protection" of the subsistence areas. An 
example of this is Alternative VI which defers 43% of the sale 
area. A deferral of this magnitude has a high probability of 
excluding prospective acreage and includes areas which are 
favorable for exploration because of shallow water depths and the 
longest exploratory season. Also, the DEIS concludes that the 
potential adverse impacts do not decrease under any of the 
deferral alternatives. 

In conclusion, I wouid like TO emphasize thaz industry has a 
proven track record of operating safely in the Beaufort and Bering 
Seas and there is no reason to believe that operations in the 
Chukchi Sea would pose an environmental hazard. 

We appreciate this opportunity to present Texaco's comments on 
this document. Please contact this office should you require any 
further information. 

Very truly yours, 

SRL: hs 

Alaska Eskimo Whaling Commission 
P.O. Box 570 

Barrow, Alaska 99723 
Phone: (907) 852-2392 

Regional Director, Alaska OCS Program April 29, 1987 
Minerals Management Service 
949 E. 36th Avenue Rm. 110 
Anchorage, Alaska 99508-4302 

REF: CHUKCHI SEA LEASE SALE 109 

Thc Alzokn Eskimo Whaling Ccmmission has in place nn rooperative 
agreement with the federal government to manage the subsi-tence bowhead 
hunt for the nin? (9) member whaling villages. The AEWC is sezking to 
increase its quota allocations to sustain the nutritional nepds of its 
people as well as ensuring our cultural and traditional existence. 

We are in the midst of explori~g through our local ministers what 
portion of foods are cared for by the church deacons for the families that 
unable to subsist for themselves. We Eskimo's are struggling for existence 
in the midst of industrial activity while the Federal Government gets 
wealthier. While the Eskimo's struggle physically for subsistenc~ and 
trying to offset the the cost of doing so by laboring from dwindling 
jobs, we allocate just enough to sustain our comfort such as payment 
for the rent and heat, no indication of concern are demonstrated by the 
Federal Government. 

The Eskimo's have unwritten laws that we live by to consrrve the 
animals that we depend on far our livelihood, and we are concerned with 
the animals habitat, and the food chain that is a part of the ecosystem 
and also for their overall health. 

In taking a review of the statements given in the previous sentences, 1 
i t  is o ernve concern for us and WP ask that you address the situation and ' 
take positive stpps to relieve AEWC of the burden, and do not hoid any 
further sales ir. the waters of the bowhead whale an endangered species, 
any infringeement of the habitat waters of the bowhead defeats the purpose 

i 
I 

of the AEWC in its responsible management. 
(1) any alterations of bowheads frov their migration pntt-rns will 
interupt t h ~ i r  reproductive process. 
( 2 )  offshore nctiviti~s will dimini-h the endangered bowheads calves and 
impact its growth and productivity and effect pregnant bowhead cows. AEWC-1 
(3 )  oil spills in the habitat of the whalp will contaminate the food 
source and would mean eventual starvation for newborn calves and 
malnutrition far young whales. 
(4) infringement of a sub5istence resource by altering the normal 
migration may have disastarious effects to the native co-munitirs who are 
members of AEWC. 
( 5 )  with the whale being lilted on the endangered species list, the 
mortality rate nay increase due to the increasing activitres of oil and 
gas developement and thus creating even another burden fnr the AEWC tn 
bear. J 



When the United States represents the AEWC at the next IWC, the U.S. 
will try to secure us a n-w quota for us to secure our nutritional and 
cultural needs for the villages. The AEWC remains strongly opposed in any 
offshore leasing such as the lease sale 109 in the Chukchi Sea, we feel 
that any industrial activity will impact the health and productivity of 
the bowhead. The United States must take its trust responsibilities for 
the Eskimo's and not takp any further steps to lease in the Chukchi Sea. 

The industrial activitips in ther Beaufort Sea must cease before 
activity can commence in the migration corridors of the Chukchi Sea. 

The Alaska Eskimo Whaling Commissior, thanks you for the opportunity 
to comment on chis important issue. 

Sincerely, - 
VICE-CHAIRXAN, AEWC 

Response AEWC-1 

The ME1S has an obligation under the Endangered Species Act of 1973, as 
amended, and the Elarine EIammal Protection Act to ensure that activities 
undertaken or authorized by the agency are not likely to jeopardize the 
continued existence of the bowhead whale. In fact, if bowheads display more 
than negligible adverse cffccts as a result of OCS activities, those activi- 
ties will be suspended. Consequently, the MMS believes that petroleum explo- 
ration on the OCS can proceed carefully without harming the bowhead whale 
population. In regard to the specific points raised by the commenter, the PIEIS 
provides the following responses: 

1. To our knowledge, it has not been shown scientifically that any altera- 
tions of bowheads from their migration patterns will interrupt their repro- 
ductive process. To date, despite the presence of OCS exploratory activities, 
bowhead whales have not significantly changed their migration paths (Ljungblad 
et al., 1986). 

2. The NflFS, in consultation with the N!IS, has determined that OCS activities 
associated with leasing and exploration would not jeopardize the bowhead whale 
population. 

3. Studies have shown that an oil spill would have little effect on bowhead 
food sources (Fishman, Caldwell, and Vogel, 1985). 

4. The MMS agrees that proposed Sale 109 could have effects on the subsist- 
ence resources harvested by the Inupiat in the sale area. The EIS analysis 
determined that MAJOR effects are expected on subsistence harvests in 
Wainwright and Nuiqsut. MODERATE effects are expected to occur on bowhead 
harvests in Point Hope; on beluga harvests in Wainwright and Point Lay; on 
fish harvests in Atqasuk and Barrow; and on walrus harvests in Barrow, 
Atqasuk, Wainwright, and Point Lay. The overall effect on subsistence 
harvests in the proposed sale area is expected to be !lAJOR. 

5. Because the bowhead whale is listed as an endangered species, it is the 
responsibility of the MflS, in consultation with the N W S ,  to ensure that there 
is no likelihood of jeopardy to this species--which includes no reduction in 
the likelihood of survival and recovery of the species. Consequently, the ElflS 
will not authorize any activity that it believes would increase the mortality 
rate of the species. 



May 4, 1987 

Natural Resources 
Defense Council 

I22 East 42nd Street 
NmYork. NmYork 10168 
212 949-0049 

COMMENTS OF THE 

NATURAL RESOURCES DEFENSE COUNCIL 

AND 

TRUSTEES FOR ALASKA 

ON THE 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 

OCS LEASE SALE NO. 109 

CHUKCHI SEA, ALASKA 

Prepared by: 

Lisa Speer 
Senior Project Scientist 
Natural Resources 

Defense Council 

The Natural Resources Defense council, Inc. and Trustees for 

Alaska, (hereafter, WRDCn), submit the following comments on the 

Department of the Interior's Draft ~nvironmental Impact Statement 

(DEIS) for Outer continental Shelf (OCS) Lease Sale 109 

tentatively scheduled for May of 1988 in the Chukchi Sea of 

Alaska. NRDC and Trustees have had a long standing interest in 

ocs leasing activities in Alaska, and we welcome the opportunity 

to comment on the DEIS. Our major comments are: 

1) The lease sale process for Sale 109 should be delayed 

for at least five years to allow time to fill data gaps 

identified by the Minerals Management Service (MMS), the North 

Slope Borough (NSB), the State of Alaska, and the National Marine 

Fisheries Service (NMFS). 

2) If and when the Sale process proceeds, serious flaws in 

the DEIS must be corrected. These include: 

a.the practice of averaging impacts over space and time; 

b. failure to include state lease sales in the cumulative 

impact analysis; and 

c.deficiencies in the oil spill risk analysis. 

3) The Coastal Deferral Alternative should be expanded and 

adopted as the preferred alternative. 

4) Strict mitigating measures, including seasonal 

restrictions on oil operations, should be adopted for this lease 

sale. 

Wuslrm,qlotr Olficr I\.i,rt~,rrt Ulttcr .Va l  E,!yiand Olficc  tax^ S i i I b l a , ~ i h  
1350 .Vru.Yurk Aw . N W 911 \?lt, ~ L f c ~ t ? l q ~ ~ t u ~ ~ r ! d  850 Bo,lon Po'orf R w d  l,~furn,ot!u,r Lmr 
Woih,n,yton, DCZ0005 5 1  r ,  A I Sudbury, M A  01776 USA IL8W 648-NRDC 
202 783-7800 l l j  ;;,- O??O 6 l i l U - 6 3 W  NYS 212 687-6862 



A. Sale 109 Should Be Delaved for 5 vears. 

The Chukchi Sea supports tremendous array of coastal and 

marine wildlife. Several million birds representing 150 species 

occur in and adjacent to the Sale area. DEIS at 111-27. Included 

among these are the major portion of the world's population of 

Ross' gulls and huge colonies of sea birds. Id. Roughly half of 

the world population of walrus-- including nearly all of the 

females with dependent young -- summer in the Chukchi Sea. Id. 

at 111-32. The entire western arctic stock of the endangered 

bowhead whale is believed to pass through the Sale 109 area 

during spring and fall migrarions. Id. at III-35. Many of these 

species are important subsistence resources for the people why0 

5 live along the coast. Id. at 111-42. 
CI 

W The bird and mammal species that inhabit the Chukchi region 

are extremely vulnerable to impacts resulting from oil 

development activities. For example, the Department projects 6-7 

major oil spills to occur as the result of leasing in the Chukchi 

Sea (DEIS at Table IV-4). Over 90% of the 500,000 seabirds that 

nest at Capes Thompson, Lisburne and Lewis have been rated high 

in vulnerability and sensitivity to oil spills. Id. at 111-28. 

Should one of these spills occur in a lead from which bowhead 

whales could not escape, death of these highly endangered animals 

could occur. DEIS at IV-B-66. Disturbance of endangered 

whales, bird nesting colonies, denning polar bears, and walrus by 

aircraft, boats and other human activities is also of very 

serious concern. a. at IV-B-41, 54-58. 

The extreme climate and oceanographic regime of the Chukchi 

Sea create serious hazards to offshore oil development. Rapidly 

moving sea ice poses threats to drill ships, production 

platforms, pipelines (from gouging the ocean floor), tankers, 

marine terminals, and offshore storage and loading terminals. 

DEIS at IV-A-24. Fog, darkness, and extreme weather conditions 

all enhance the possibility of an oil spill and severely restrict 

the ability of containment and cleanup crews to work effectively. 

The extraordinary biological resources of the Chukchi, their 

vulnerability to impacts related to oil development, and the 

hazards posed to oil operations by the extreme environmental 

conditions in the Chuckchi Sea argue compellingly for caution in 

subjecting this area to oil exploration and development 

activities. NRDC believes that all further preparation for Sale 

109 should be halted for at least five years so that information 

essential to an informed choice regarding whether or not and how 

to proceed with oil activities in this very sensitive area can be 

developed. Critical data gaps which must be filled and 

incorporated into the environmental analysis before further steps 

in the leasing process are taken include the following. 

1. Sea ice. 

The Department cites the experience of the oil industry in 

safely under heavy sea ice conditions. However, because the 

current velocities in the Chukchi are substantially greater than 

the Beaufort Sea as evidence that operations can be conducted 



those of the Beaufort, technologies for coping with sea ice in 

the Beaufort may not be workable in the Chukchi. For example, 

the Beaufort Sea, nearshore currents range from 2 - 15 in i 
centimeters/second (cm/s), with locally strong currents reaching 

up to 100 cm/s. Sale 97 DEIS at 111-4. In contrast, current 
I 

speeds of 20-30 cm/s are characteristic of the Eastern Chuckchi 

Sea, and velocities of up to 200 cm/s have been reported. Sale 

109 DEIS at 111-8. Thus, current velocities in the Chukchi are 2 

to 10 times greater than those in the Beaufort. The DEIS I 
presents no evidence that drilling, production and transportation/ 

technology developed for the sea ice and current velocities of 

the Beaufort Sea will be able to function safely in the Chukchi 

sea. 

The Natural Marine Fisheries Service has recommended that 

leasing beyond the shore-fast ice zone be subject to the I 
demonstration of safe operational capabilities. We concur with 

this recommendation, and urge the Department to investigate means 

of demonstrating that offshore operations can be conducted safely 

under the conditions that exist in the Chukchi Sea. _I 

2. The use of the Sale 109 area bv bowhead whales. 1 
The precise location of the fall bowhead migration is not 

ome 4,000 individuals remaining in the western arctic stock) , the/ 

known. DEIS at 1-18-19. Given the fact that this species is one 

of the most endangered of the endangered whales (there are only 

fact the entire population uses the area, and the fact that 

NRDC-2 

impacts on bowheads are potentially very severe, (DEIS at IV-B- 

65-72), more information about their fall migration patterns is I 
necessary to draft appropriate alternatives and mitigating 

measures. 

3. Marine mammal seasonal habitat use and reauirements. 

The National Marine Fisheries Service and the North Slope 

Borough have recommended that further studies be conducted to 1 
define marine mammal seasonal habitat use and requirements as 1 NRDC-3 
well as the overall effects of oil and gas activities on marine 1 

mammals and their habitats. DEIS at 1-8. We concur that more 

information is necessary in both areas to allow a reasoned choice 

among alternatives and mitigating measures. 

4. Oil estimates for state sales. 

Although three lease sales are planned by the State of 

i 
Alaska for state waters of the Chukchi Sea, the Department has 

not included oil from these sales in the cumulative oil spill 

1 
risk analysis because MMS claims the State has not provided oil NRDC-4 
resource information. This information is essential to gauge the 

cumulative impacts of oil development on the Chuckchi Sea 

environment, and must be collected prior to allow the Department 

to make a reasoned and informed decision about proceeding with 

lease Sale 109. 



5. Completion of the MMS studies. 

MMS identifies 43 studies that are or may be conducted 

during a 2 year delay of the sale. DEIS at Table 14-16. While 

we recognize that studies can be carried on ad infinitum, many of 

the studies listed by MMS involve issues critical to an informed 

choice regarding alternatives and mitigating measures, such as 

buoy research, coastline and surf-zone oil spill smear modeling, 

and the probable effects of oil and gas exploration and 

development of major haulout concentrations of Bering Sea 

pinnipeds. 

These and other significant gaps in information and data 

lead NRDC to conclude that there is insufficient information 

C available to 1) adequately assess the impacts of OCS leasing the 

CI 
W Chukchi Sea environment: 2) make a reasoned choice among 
h, 

alternatives: 3) develop adequate mitigating measures to protect 

vulnerable resources, and 4) properly balance the environmental 

risks versus the benefits to be accrued from leasing specific 

tracts. We believe it is incumbent upon MMS to delay the lease 

sale process for a minimum of 5 years to allow it to collect 

information to fill the critical information gaps and include the 

information in a revised DEIS. 

B. The Analvsis of Im~acts is Flawed 

The National Environmental Policy Act (NEPA) requires that 

environmental impact statements evaluate direct and indirect 

effects of the proposed action on the environment. This 

- 6 - 

assessment is to be used choosing among alternative actions and 

in the development and selection of appropriate mitigating 

measures (40 CFR, Sections 1502.14 and 1502.16). The impact 

analysis in the Sale 92 DEIS contains a number of serious 

deficiencies in addition to the date gaps identified above which 

render its assumptions incomplete and its conclusions of doubtful 

validity. These deficiencies are outlined below. 

1. Averaaina Impacts 

The intent of the alternatives presented in the DEIS is to 

provide leasing options that offer better protection to important 

biological resources. For example, It(t)he Southern Deferral 

Alternative was developed to protect the Cape Lisburne area, 

which is important to the residents of Point Hope for the 

subsistence harvest of bowhead whales: ringed, spotted and 

bearded seals; polar bears; walruses:...." DEIS at 1-17. As 

another example, the Coastal Deferral Alternative was developed 

"to protect important coastal habitats such as the Peard Bay 

area, Kaseglaluk Lagoon and the barrier island system, the Cape 

Lisburne bird rookery and the Kuk River estuary. Id. Yet the 

DEIS indicates identical impacts for all alternatives. (See 

e.q., id. at Table S-1). 

The fact that all alternatives entail the same impacts 

clearly indicates that the Department has failed to give adequatc 

weight to the benefits of deferring sensitive areas from leasing. 



This results in part from the practice of averaging impacts over 

a wide area. For example, under the Coastal Deferral 

Alternative, the probability of an oil spill occurring and 

own projection of oil resources for the State sales so that a 

reasonable assessment of cumulative impacts may be performed. 

This is important because even without the any lease sales in 

State waters factored in, 7.5 spills of 1,000 barrels or more are 

contacting subsistence harvest areas in Wainwright would be 

significantly reduced over that of the Proposed Action, but the 

DEIS concludes that "the changes would not be significant enough 

to change the overall affects from oil spills in the sale area." 

DEIS at IV-M-8. MMS must develop an impacts assessment scheme 

that more accurately reflects the benefits of deferring areas so 

that a reasoned choice among alternatives can be made. To do 

this, MMS must drop its practice of averaging impacts. See 

comment 3 (f) below. - 

projected to occur as a result of offshore leasing in the arctic. ! 

-7 

2. The Cumulative Imaacts analvsis is inadeauate. 

Cumulative effects are those that result from the 

incremental impact of a proposed action when added to other past, 

present and reasonably foreseeable future actions (40 C.F.R. 

Section 1508.7). as noted above, although 3 lease sales are 

planned by the State of Alaska for State waters of the Chukchi 

Sea, the Department has not included oil from these sales in the 

cumulative risk analysis because the State has not provided MMS 

with oil resource information. We recommend that MMS develop its 

DEIS at Table IV-4. 1 

NRDC-7 

3. The Oil Svill Risk Analysis (OSRA) 

The OSRA forms the basis for much of the impact assessment 

contained in the DEIS. However, due to the problems outlined 

below, the OSRA contained in the Sale 109 DEIS seriously 

underestimates the potential oil spill impacts of the sale. 

a. Launch points J-9 and J-38 appear to be the closest 

launch points to shore, but it is difficult to tell exactly how 

far from shore they are. Launch points closer in should be 

included to represent a worst case situation. The feasibility of 

doing this is demonstrated by the location of launch point No. 

24, outside the sale area, which appears to be directly on the 

NRDC-8 

shoreline. 

b. The claim that spills of less than 1,000 barrels are 

i 
not of major concern (DEIS at IV-A-4) is totally without basis. 

1 
The environmental effect of a spill is not solely dependent on 

its size, but also the characteristics of the oil and the 

sensitivity of the resources affected. This section should be NRDc-9 

re-written to include a discussion of the cumulative impacts of 

frequent small spills. This is particularly important given that 

the volume of oil projected to be introduced into the Chukchi Sea 

via small spills (3,140 barrels), is the equivalent of 3 major 

oil spills of 1,000 barrels. Id. at IV-A-5. 1 



c. We note that the most likely number of spills for 

Alternative VI is closer to 6, not 5, if Table IV-4 is correct. NRDC-10 

Page IV-A-5 should be changed to reflect this. 1 
d. Given that offshore oil spill recovery in the Gulf of 1 

a mitigating factor" (DEIS at IV-A-8) is not credible. 

e. Since winter spills are really summer spills in terms 

I 
1 

Mexico averages only 5-10% recovery of spilled oil (DEIS at IV-A- 

16-17), the idea that cleanup operations in the Chukchi "could be 
NRDC- 1 1 

when the ice melts should be incorporated in the discussion of 1 
I 

of effects (DEIS at IV-A-7), the conclusion that summer spills 

are more "relevantn to Chukchi Sea shorelines (a. at IV-A-lo) is 
not correct. Shoreline contact of winter spills that hit shore 

probabilities on page IV-A-10-11 and shoreline oiling on pages 

C IV-A-11-12. + 
W 
P f. It appears from a reviewing of the OSRA that the 

trajectory-target analysis is not sensitive to the fact that 

1 
spills occurring during different seasons will have different 

effects. It appears as if trajectory results and probabilities 1 
NRDC-12 

seasonal weather conditions that could result in especially 

critical oil spill transport patterns. This practice of 

averaging probabilities, trajectories, and weather conditions 

leads to a very serious underestimation of impacts and must be 

were averaged, as they do not identify vulnerable locations 

during peak use periods. They also average out the importance of 

abandoned. J 

NRDC- 13 

- 
g. Another major problem with the OSRA 1s that the size of 

the area assumed to be affected by a major spill is seriously 

understated. The DEIS assumes the maximum area that could be 

covered by a spill is 500 km2. DEIS at Table IV-5. In fact, a 

much larger portion of the sale area could be affected. The 

underestimation of spill size means that the entire impact 

analysis is flawed; in fact far more resources would be affected. 

An analysis of actual offshore oil spills shows that they 

affect much larger areas. For example, the Bravo spill of 

approximately 70,000 barrels, somewhat smaller than the 

hypothetical worst-case 100,000 barrel spill considered by the 

DEIS, spread to cover approximately 4,000 ]an2 (Audunson 1977; 

Teal and Howarth 1984). A slightly larger spill, the Argo 

Merchant (163,000 barrels), affected an area greater than 20,000 

]an2 (Gross and Mattson 1977; Howarth 1985). The area covered and 

therefore the potential effects from oil spills are much less 

NRDC-14 

localized than the DEIS concludes. 

h. The same comment applies to the Department's conclusion 

that only 30-90 kilometers of shoreline may be oiled as a result 

of a spill. After the Amoco Cadiz spill, over 300 km of 

coastline were affected by the oil. 

i. Is the distribution of oil in the Sale area factored 

into the oil spill risk analysis? We recommend that more launch 

is, and not spread randomly over the sale area. This will allow 

1 
points be concentrated in those areas where MMS believes the 011 



a more accurate comparison of the spill risks associated with 

each alternative to be made. 

k. In developing the combined probabilities of oil 

contacting particular points, does MMS calculate and factor in 

the amount of oil expected to underlie each launch point? In 

other words, does KMS calculate the probability of a spill 

occurring from a particular point based on the amount of oil 

thought to underlie that point, and then factor it into the 

D. ~itiaatins Measures 

The Chukchi Sea is an area of high environmental sensitivity 

that also poses very serious hazards to offshore development. 

The region supports numerous species of wildlife, major 

commercial fisheries, and several species of endangered whales 

and birds. The potential for conflict with these vast resources 

and OCS oil operations is enormous, particularly in light of the 

combined probabilities? 

1. Please identify the conditional and combined risk to 

each target from each launch point and state how MMS calculated 

those risks. 

C. The Deferral Alternatives 

The Coastal Deferral Alternative should be adopted as the 

preferred alternative after modification to include a buffer of 

at least 20 miles extending westward of the 40 meter isobath. 1 

meter isobath would ensure that the Coastal Deferral Alternative 

includes the western endges of the flaw-lead zone, which has been 

recomended for deferral by EPA and others. Id. at 1-8. This is 

important because the relative location of shore-fast and pack 

ice, and therefore the flaw-lead zone, vary seasonally, yearly 

The flaw-lead zone generally occurs in waters of 15-40 meters 

(DEIS at 1-19). A 20-mile buffer extending westward from the 40 

and geographically. a. at 1-21. I 

NRDC- 18 

extreme environmental conditions that characterize the area. 

Mitigating measures are necessary to minimize these conflicts to 

the maximum extent possible. NRDC recommends that the foilowing 

mitigating measures be included as part of the proposed action in 

the EIS for Sale 109. 

1. Seasonal restrictions on oil o~erations. Seasonal 

restrictions on oil operations to protect migrating bowhead 

whales was recommended by EPA and NSB and is critical to protect 

this highly endangered whale from the adverse impacts of oil 

spills. We strongly recommend that such a restriction be 

incorporated into the FEIS and the PNOS. This restriction should 

prohibit drilling, seismic, production, workover and I 

NRDC- 19 

transportation activities whenever bowhead whales are present in 

the area. Similar stipulations should be developed to protect 

gray, fin and humpback whales, and other marine mammals. 
i 

2. Vessel and Aircraft Restrictions. 

The Biological Opinion prepared by NMFS for Sale 70 

included a set of guidelines which must be followed to prevent 1 NRDC-2 1 



harrassment of endangered whales. These guidelines should be 

adopted for Sale 109. 

3. Protection of Bioloaical Resources 1 
The Final Notice of Sale (FNOS) for Sale 80 in Southern I 

California issued September 17, 1984, contains a stipulation (No. 

1) for the protection of biological resources. This stipulation 

should be modified to allow state and local participation in 
I 

I 
biological resource protection decisions and be adopted for Sale 

109. A modified version of the Sale 80 stipulation is reproduced I 
below. I 

(a) If the Regional Manager (RM), or the State or local 
government, has reason to believe that biological 
populations or habitats exist and require protection, 
the RM shall give the lessee notice that the lessor is 
invoking the provisions of this stipulation and the 
lessee shall comply with the following requirements. 
Prior to any drilling activity or the construction or 
placement of any structure for exploration or 
development on lease areas including, but not limited 
to , well drilling and pipeline and platform placement, 
hereinafter referred to as "operation," the lessee 
shall conduct site specific surveys as approved by the 
RM and in accordance with prescribed biological 
resource including, but not limited to: 

(1) Very unusual, rare, or uncommon ecosystems or 
ecotones; 

(2) A species of limited regional distribution that 
may be adversely affected by any lease operation. 

If the results of such surveys suggest the existence of 
a special biological resource that may be adversely 
affected by any lease operation, the lessee shall: 1) 
relocate the site of such operation so as not to 
adversely affect the resources identified; 2) modify 
operations in such a way as not to adversely affect the 
significant biological populations or habitats 
deserving protection; or 3) establish to the 
satisfaction of the RM and state and local government 

representatives on the basis of the site specific 
information, either that such operation will not have a 
significant adverse effect upon the resource identified 
or that a special biological resource does not exist. 
The RM and state and local government representatives 
will review all data submitted and determine, in 
writing, whether they may be significantly affected by 
the lessee's operations. The lessee may take no action 
until the RM has given the lessee written directions on 
how to proceed. 

(b) The lessee agrees that, 
significance should be 
any operations on the leased area, the lessee shall 
report immediately such 
and local government representatives and make every 
reasonable effort to preserve and protect the 
biological resources from damage until the RM, in 
consultation with state and local government 
representatives, has given the lessee directions with 
respect to its protection. 

4. Wells and Pipelines 1 
NRDC proposes the following stipulation to minimize I 

conflicts with fishing operations. A slightly different version 

of this stipulation has been included in many recent lease sales. 

(a) Wells Subsea wellheads and temporary abandonments, 
orsuspended operations that leave protrusions above the 
sea floor, shall be protected in such a manner as to 
allow trawl gear to pass over the structure without 
snagging or otherwise damaging the structure or the 
fishing gear. Latitude and longitude coordinates of 
these structures, along with water depths, shall be 
submitted to the Regional Manager. The coordinates of 
such structures will be determined by the lessee 
utilizing state-of-the-art navigation systems with the 
accuracy of at least 50 feet at 200 miles. 

(b) Pipelines. All pipelines, unless buried, including 
gathering lines, shall have a smooth-surface design. 
In the event that an irregular pipe surface is 
unavoidable due to the need of valves, anodes, or other 
structures, those inegular surfaces shall be protected 
in such a manner as to allow trawl gear to pass over 
the object without snagging or otherwise damaging the 
structure or the fishing gear. 

- 15 - 



NRDC understands that this oil spill detection device is an 

instrument attached at frequent intervals to a pipeline that 

detects pressure changes indicative of a loss of oil and gas. 

5. Oil S ~ i l l  Resuonse 1 
I 6. Testinq of oil containment eaui~ment 

Prior to submitting a plan of exploration or 
development to the lessor, appropriate oil and gas 
personnel shall contact potentially affected 
subsistence hunting and fishing or their 
representatives to discuss potential conflicts with the 
siting, timing, and methods proposed. Through this 
consultation the lessee shall assure that, whenever 
feasible, exploratory and development activities are 

The Sale 80 FNOS contains an oil spill response The Sale 80 FNOS requires that oil spill containment and 
1 

stipulation (No. 9) that will apply to blocks adjacent to 

important biological resources. MMS should include the same 

stipulation on all blocks in Sale 109. Modified applicable 

sections of the Sale 80 stipulation are reproduced below. 

cleanup drills and equipment tests be periodically conducted. A 

modified version of this stipulation (No. 10) should apply to all 

leases in the chukchi Sea. 
I 

The lessee shall conduct semi-annual full-scale drills at 
the request of the lessor for platforms and operator- 

NRDC-25 
(a) The lessee shall be required to maintain state-of-the- controlled contracted cleanup vessels for deploying 

art oil spill containment and cleanup equipment.. . 1 equipment in open water to test the equipment and the oil 
onsite and in the vicinity of exploratory drilling and 
development and production operations. In addition, 
suitable means of deployment and personnel trained in 
deployment and use of this equipment must be available. 
Such deployment for exploration, development and 
production operations shall have the capability of 
immediate initiation of oil spill containment and 
cleanup. 

(b) In the case of spills larger than can be contained 
byequipment on exploration vessels or production 

spill contingency plan. These drills must involve all 
primary equipment identified in the oil spill contingency 
plans as satisfying Outer Continental Shelf Operating Order 
No. 7. At least two of these drills shall include the 
primary equipment controlled and operated by the appropriate 
cooperative. These drills will be unannounced and held 
under realistic environmental conditions in which deployment 
and operations can be accomplished without endangering 
safety of personnel. Representatives of the U.S. Coast NRDC-24 Guard, Minerals Management Service, the state and local 
governments may be present as observers. The lessor's 

platforms, the lessee shall maintain state-of-the-art 
equipment on the vessels which, based on the proximity 
to senshtive areas are capable of responding to a 
request for assistance and being on the scene within 2 
to 4 hours of the request. The lessee shall install on 
exploration vessels and production platforms real-time 
monitoring capability to assist the USCG in acquiring 
meteorological and oceanographic data necessary to make 
accurate predictions of the trajectory of oil spills. 
This information shall support oil spill containment 
and cleanup operations. When a spill greater than 1 
barrel occurs, the lessee shall notify appropriate 
state agencies within 24 hours of such a spill. 

(c) Development and production operations will be required 
to include the capability to automatically detect the 
loss of oil and gas at any time. 

inspectors will frequently inspect oil and gas facilities 
where oil spill containment and cleanup equipment are 
maintained in order to assure readiness. 

7. Protection of Subsistence Huntina and Fishinq 1 
The Sale 80 FNOS contains a fishery stipulation (No. 12). A 

modified version should apply to leases in the Sale 109 area. 

(a) The lessee, operator(s), subcontractor(s), and all 
personnel involved in exploration, development, and 
production operations shall endeavor to minimize 
conflicts between the oil and gas industry and 
representatives of the subsistence hunting and fishing 
community. 

I 
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I 

compatible with seasonal hunting and fishing operations 1 
and will not result in permanently barring hunting and 1 
fishing from important hunting and fishing grounds. I 
A discussion of the resolutions reached during this 
consultation process and a discussion of any unresolved 
conflicts shall be included in the Plan of Exploration 
or Development/Production. 

In accordance with 30 CFR 250.34-1 (b) (l), copies of 
such plans are sent to appropriate State agencies ... 

(b) In particular, the lessee shall show in the Plan of 
Exploration or Development/Production crew and supply 
boat operation routes which will be used to minimize 
impacts to subsistence hunting and fishing, marine 
mammals, and endangered and threatened species. 
Conflicts foreseen in the planning stages or that 
develop later shall be resolved whenever feasible and 
as quickly as possible. 

(c) The lessee also shall include in the Plan of 
Development/Production analyses of the effects of its 
operations on the allocation and use of local dock 
space by hunting and fishing boats and crew and supply 
boats. These analyses shall include present (baseline) 
uses, predicted oil and gas uses which increase the 
level of demand, and an assessment of individual and 
cumulative impacts. Conflicts foreseen in the planning 
stages or that develop later shall be resolved whenever 
feasible and as quickly as possible. 

(d) All activities associated with exploration and 
dsrelopment operations shall be conducted to avoid the 
creation of obstacles to subsistence hunting and 
fishing operations. If the RM has reason to believe 
that the site has not been adequately cleared, 
additional surveys shall be required to detect the 
location of any obstacles to fishing and hunting. 

8. Drillinu and Production Waste 

MMS should adopt a stipulation requiring no discharge 

of produced water or drilling muds and associated cuttings to 

protect the sale area from the adverse impacts of these 

materials. 

Thank you for considering these comments. 



Response NRDC- 1 

The oceanographic and sea-ice regimes of the Chukchi Sea are briefly described 
in Sections III.A.3 and III.A.4. The types and some of the operational 
characteristics of drilling units and vessels used in the Beaufort Sea are 
described in Section IV.A.3. As noted in Section IV.A.3, fixed structures are 
designed to withstand the maximum force--the design load--associated with an 
event that is not expected to occur during the intended life of the structure. 
The structures are actually designed to withstand forces greater than the 
design load; this provides a safety factor to account for the uncertainties in 
ice-load predictions. If sea-ice forecasts (Sec. IV.A.3.a(l)) indicate that 
ice may threaten a bottom-founded drilling unit, the well or wells drilled 
from the unit can be quickly and safely shut in until the threat passes. If 
ice threatens a floating drilling unit, the well can be shut in and the vessel 
moved off location until the threat passes. 

Development of the technology to drill and produce the petroleum resources of 
the Chukchi Sea, or any other area, has been and will be an evolutionary 
process that builds upon a variety of empirical experiences and research 
investigations in many engineering and scientific disciplines. Operating 
prototypes--not "test" structures--have been used to prove the capability of 
offshore as well as many other engineering structures. Prototypes can be 
instrumented and studied to prove and improve the technology. Examples of 
this concept are the caisson-retained islands in the Canadian Beaufort Sea and 
the mobile bottom-founded drilling units, such as the CIDS and the SSDC, used 
in the Alaskan Beaufort. Furthermore, the requirement for "test" structures 
(1) may hinder the development of new concepts in offshore arctic technology 
if every new type of structure has to be "tested" and ( 2 )  may lead to errone- 
ous conclusions about structural safety. 

If a "test" structure were designed for a 100-year ice load, the probability 
of getting the design ice load in 2 years of exposure would be about 2 
percent, given the spatial and temporal variability of the sea-ice zones. 
Sucb a plan demonstrates only that the structures can withstand the sea-ice 
conditions at the sites they occupy during specific time intervals. 

The Alaska OCS Orders governing oil and gas lease operations on the Alaska OCS 
implement the safety and antipollution measures that the lease operators are 
required by law to follow. It is through these OCS Orders that standards are 
set for (1) the design, fabrication, and installation of platforms or other 
structures and (2) all activities associated with drilling and producing 
operations. Order No. 2 requires that the lease operator submit evidence that 
the drilling unit is capable of withstanding the oceanographic, meteorologic, 
and ice conditions for the proposed area of operations. Order No. 8 states 
that all new bottom-founded platforms or other structures shall be subject to 
review under the Platform Verification Program. Hence, the design, fabrica- 
tion, and installation of these units must be reviewed by an independent third 
party, a Certified Verification Agent, who has the technical expertise to make 
the necessary evaluations and judgments. 

Response NRDC-2 

Information gathered through the MMS Environmental Studies Program and other 
sources indicates that in the fall, bowheads migrate in a broad front across 

the Chukchi Sea from Point Barrow to the northern coast of the Chukotsk 
Peninsula. This information is sufficient to allow the MMS to develop 
appropriate alternatives and mitigating measures. As a result of this 
dispersed migration pattern and the fact that fall-migrating bowheads are 
generally not confined by ice in the Chukchi Sea, OCS activities located in 
the Chukchi Sea are likely to affect a smaller portion of the bowhead popu- 
lation than OCS activities located in the migration corridor east of Point 
Barrow. Contrary to the commenter's assertions, our analysis indicates that 
the effects of Sale 109 on bowhead whales are expected to be MINOR. 

Response NRDC-3 

The MMS is proposing an FY-1989 marine mammal seasonal-habitat-use study of 
the Kasegaluk Lagoon area that is adjacent to the proposed Sale 109 area. 
Such a study will help define the importance of this habitat for marine 
mammals; however, sufficient information on the importance of the proposed 
Sale 109 area for marine mammals is already available for making a reasoned 
choice among alternatives and mitigating measures. (See Appendix D for a list 
of MMS Alaska OCS Region studies that have been or are being conducted.) 
Sufficient information also exists on the potential effects of oil and gas 
exploration and development to adequately assess the effects of the proposal 
on marine mammals (see Sec. IV.B.6). 

Response NRDC-4 

In 1987, the State of Alaska removed all State lease sales along the Chukchi 
Sea coast from its 5-year lease-sale schedule. However, h he State sales 
remain in the list of cumulative projects because they may be added at some 
future time to the state's lease-sale schedule. It would be inappropriate to 
build a major case in the Sale 109 EIS on the basis of sales that are no 
longer in the State lease-sale schedule. 

The State has not provided resource estimates for its Chukchi Sea sale areas. 
Based on available information, the MMS estimates the probability of hydro- 
carbons in the State sale areas to be very small and the economically recover- 
able resources to be negligible. It should also be noted that, when the 
probabilities of events occurring are small, a reasonable assessment of 
cumulative effects cannot be accomplished unless the number of events is 
statistically large. 

Response NRDC-5 

The MMS does not consider the issues listed in the comment by the NRDC to be 
critical to the decisionmaking process. Although additional buoy data would 
have value, the oceanographic and meteorologic database used by the OSRA is 
already large enough that insertion of new data would not result in detectable 
changes in modeled trajectory analyses. Estimation of the extent of shoreline 
oiling can be done without access to the incomplete oil-spill-smear model. 
How the extent of shoreline oiling is estimated in this EIS is discussed in 
Section IV.A.2.c. There also is sufficient information on the probable 
effects of oil and gas exploration and development on pinnipeds and other 
marine mammals to adequately assess the effects of OCS leasing as reflected in 



the analysis in Section IV.B.6. The study on pinnipeds referred to by the 
SRDC is a literature review that, while adding to the ease of using the 
existing data, really will not add to the database itself. 

It is still the judgment of the EI?lS that the information base currently 
available is adequate for environmental assessment, for the Secretary of the 
Interior to make a reasoned choice among alternatives, for developing adequate 
mitigating measures, and for balancing environmental risks and benefits. 
Ongoing and future environmental studies will facilitate the decisionmaking 
process for f~~ture offshore oil and gas leasing activities in the Chukchi Sea 
but are not needed for the Secretary to make an informed decision regarding 
this proposed lease sale. 

Response SRDC-6 -- -~ 

See Response BIA-1. The text in Sections IV.E, IV.F, and 1V.G has been 
amended to show more clearly any distinctions between the proposal and the 
alternatives. The NEPA process requires that the EIS distinguish between 
effects and their probability of occurrence. Effect levels for the proposal 
and Alternatives IV and V are based, in part, on the assumption that seven 
spills of 1,000 barrels or greater would occur; and effect levels for 
Alternative VI include the assumption that five or six such spills would occur 
(Table 11-1). The effects analysis for an individual resource considers what 
effect level would be reached if at least one spill of 1,000 barrels or 

4 greater contacted the habitat of that resource. (More spill contacts are 
+ assumed if the OSKA indicates that more contacts should be anticipated.) The 
P 
0 

bottomline-effect levels include the assumption of habitat contact with 
spill(s) only if spill contact is likely. 

In the example discussed by the commenter, the analysis found that the effects 
levels of the proposal and Alternative VI would be similar if spills contacted 
the resource area, but that the probability of such spill contact and effects 
levels being reached was less likely for Alternative VI than for the proposal. 
t~ovaver, oil spills are not the only effect-causing agent. A review of 
Section IV.B.10 (Subsistence-Ilarvest Patterns) clearly demonstrates how the 
analysis is conducted--and that it does not average effects. The analysis is 
presented in terms of t h e e  effect-causing agents: oil spills, noise and 
traffic disturbance, and construction activities. To clarify the effects on 
individual communities and on individual subsistence resources, the effects of 
causal agents are analyzed by subsistence resource as well as by community; 
and conclusions are drawn for each subsistence resource as well as for each 
community--rather than drawing one conclusion for all the communities in the 
sale area. If there is a E1AJOR effect on any subsistence resource in a 
community from one of these effect-causing agents, the overall effect on the 
subsistence harvest in that community would be HAJOR. In Section IV.B.lO, the 
analysis concludes that a ?lAJOR effect is expected on Wainwright and Nuiqsut 
because of effects from noise and traffic disturbance on Wainwright's bowhead 
whale harvest and because of effects from onshore-oil-pipeline spills on 
Yuiqsut's fish harvest. If the HElS averaged effects and drew a single con- 
clusion for all the communities in the sale area, that conclusion most likely 
iiould be EIODERATE or EIISOR--not EIAJOR. 

A reduction in the oil-spill risk cannot reduce the overall level of effects 
unless oil spills cause the highest effect level. Although the overall levels 

of effects on subsistence harvests assessed under Alternatives IV, V, and VI 
are the same as for the proposal, the text of Sections IV.E., IV.F, and 1V.G 
has been amended to further discuss the degrees of differences in effect 
levels assessed for the deferral alternatives. 

Section 1V.M (cited by the commenter) has been deleted from the FEIS (see 
Response NSB-6). 

Response N R M  

See Response NRDC-4. 

Response NRDC-8 

Launch Point J9 is 15 kilometers offshore, 517 is 14 kilometers offshore, and 
538 is 12 kilometers offshore. The purpose of the OSRA is to evaluate the 
risk of oil-spill contact. Risk cannot be evaluated if choice of launch 
points is biased by deliberate placement of the launch points in worst-case 
locations. Also, a worst-case analysis neither requires nor uses an OSRA; the 
worst case assumes both spills and spill contacts. Trajectories for launch 
points on the shoreline cannot be modeled; the model would automatically count 
the point as a land contact at the launch-point position. A similar conclu- 
sion about location of spill contact can be reached for a shoreline-spill 
location without running a trajectory model. Note that Launch Point 524 is 
300 kilometers offshore and not on the shoreline, as stated by the commenter 
(perhaps the commenter mistook Land Segment 24 in Fig: IV-8 for a launch 
point). 

Response NRDC-9 

The commenter has misinterpreted the EIS. Section 1V.A.l.b states that, based 
on the flndings of the NRC (1985), small spllls of 50 barrels or less--not 
1,000 barrels or less--are not usually a major concern. Frequency and volume 
of such small spills are estimated in the EIS (see Table 11-I), and their 
effects are analyzed throughout the EIS. Note that in this EIS, a spill 
volume of 10,000 barrels--not 1,000 barrels--is assumed for the typical spill 
of 1,000 barrels or greater (Sec. 1V.A.l.b). Thus, small spills would intro- 
duce 3,140 barrels of oil out of a total of 73,140 barrels for the proposal, 
or 4 percent of total spillage--in agreement with hRC (1985) conclusions. The 
commenter requests that effects of small spills be analyzed in Section IV.A.1; 
this section is a description of how the OSRA works--not an effects analysis. 
The effects of small spills are discussed in the environmental-effects portion 
of the EIS (Secs . IV .B through IV .H) . 

Response NRDC-10 

Table IV-4 provides estimates of the statistical quantity of the "expected 
number" of spills, including 5.8 spills of at least .1,000 barrels for 
Alternative VI. Because of the difficult statistical concept of fractional 
spills, the "most likely number" of spills has been used in the EIS text. 
(The OSRA probabilities in the EIS, however, are still based on the more 
precise expected numbers.) The "most likely number" of spills is the number 
of spills with the greatest likelihood of occurrence, i.e., the mode of 



distribution. Mathematically, the most likely number of such spills for 
Alternative VI is five, with a 16.6-percent probability of occurrence, as can 
be seen in Figure IV-5. However, to address the concern, the FEIS text in 
Section 1V.A.l.b and elsewhere has been changed to state "a most likely number 
of five to six spillsn (with a consequent reduction in effectiveness of 
Alternative VI in reducing spill risk). 

Response NRDC-11 

The likely effectiveness of oil-spill cleanup in the Chukchi Sea is discussed 
in Section IV.A.2.e. In analyzing oil-spill effects, the EIS does not assume 
that oil spills would be cleaned up at sea. Note, however, that although 
at-sea cleanup is usually not effective, exceptions do occur--particularly for 
blowouts from offshorc-oil platforms. For example, Chevron's "c" Platform in 
the Gulf of Mexico blew out and caught fire in February 1970. Pollution of 
the Gulf did not pose a threat until the fire was extinguished 1 month after 
the blowout occurred. During the 30 days between the blowout and putting out 
the fire, Chevron stockpiled equipment and supplies to handle the anticipated 
5,000 barrels of oil per day that would be released into the water. Overall, 
Chevron was able to recover somewhere between 23 and 56 percent of the 30,500 
barrels of oil spilled into the Gulf. (The uncertainty in recovery is based 
on an assumed 50- to 80-percent water content of 34,377 barrels of recovered 
oil emulsion.) 

Response NRDC-12 

Although Section IV.A.2.b states that summer-spill contacts with land are of 
greater environmental concern, the section describes and discusses both summer 
and winter contacts. 

Response NRDC-13 

The OSRA provides separate spill-risk estimates for the two oceanographic 
seasons that exist in the Chukchi Sea--a long winter and a short summer. 
Winter and summer estimates of risk are discussed separately in the EIS; they 
are not averaged. Within seasons, trajectory contacts are totaled, not 
averaged. Some significant changes in oceanographic conditions do occur over 
the 7.5-month-long winter, but these changes are incorporated in the 
trajectory model discussed in Section 1V.A.l.c. See also Response EPA-15. 

Response NRDC-14 

The areal extents of the two spills cited by the NRDC have been recalculated 
by Ford (1985) based on information in original sources and maps. The area of 
the slick cited by the NRDC is overestimated by 33 percent, and the area 
of the Argo Merchant spill is overestimated-by 222 percent. In addition, the 
area of discontinuous coverage of a slick given in Section IV.A.2.a and 
criticized by the NRDC is the average size through 10 days--not a maximum 
possible size. The size estimate is based an empirical model of spill area 
and statistical analysis by Ford (1985) of a multitude of spills, including 
both Bravo and Argo Merchant spills, taking into account size of the spill, 
age of the spill, windspeed, wave height, and temperature. 

The rationale for the estimate of the extent of shoreline oiling used in the 
EIS is provided in Section IV.A.2.c and in incorporations by reference 
therein. The 30- and 90-kilometer estimates are derived from an empirical 
model of shoreline oiling based on statistical analysis of a multitude of 
spills, including the datum of 300 kilometers of coastline oiled in the & 
Cadiz spill. 

Response NRDC-15 

The assignment of oil resources to individual platform launch points is not 
random but rather is based on the resource distribution information provided 
in the EIS. The only resource information in the EIS, however, is that 
(1) the proposal contains 2.68 billion barrels of oil, (2) removing the 
Alternatives IV and V deferral areas from the analysis does not decrease the 
amount of oil left in the residual area, and (3) removing the Alternative VI 
deferral area from the analysis removes 0.44 billion barrels from that alter- 
native. The only way to partition oil among platform launch points consistent 
with this information is to (1) divide the 2.24 billion barrels under 
Alternative VI equally among all platform launch points within that afterna- 
tive; (2) assign zero oil production to platform launch points within the 
areas deferred in Alternatives IV and V (because deferring these areas does 
not reduce the resource estimates); and (3) divide 0.44 billion barrels evenly 
among those launch points that lie both (a) within the deferral area excluded 
from Alternative VI but (b) outside of the smaller deferral areas excluded 
from Alternatives IV and V. 

Response NRDC-16 

Combined probabilities are not calculated for individual launch points but 
rather combine probability information from all launch points. The procedure 
takes into account the likelihood of platform spills occurring at platform 
launch points, the likelihood of transportation spills occurring along trans- 
portation routes, and the conditional probabilities that--if spills occurred 
from individual launch points--specific targets would be contacted. The 
numbers of platform spills associated with individual platform launch points 
are the products of the oil resources assumed at individual launch points (see 
Response NRDC-15) multiplied by the platform-spill-rate constant (Table IV-3). 
Numbers of transportation spills resulting from the volumes of oil transported 
from each platform site are the products of oil volumes of individual platform 
launch points multiplied by the appropriate transportat ion-spill-rate con- 
stant. The resulting numbers of transportation spills attributable to oil 
produced at a specific launch point are distributed evenly among all launch 
points, representing the transportation route for oil produced from that 
platform launch point. 

Response NRDC-17 

Conditional probabilities for each launch point and target are listed in 
Appendix A, Tables A-3 through A-14. Combined probabilities for each target 
are also in Appendix A, Tables A-15 through A-22. See also Response NRDC-16. 
Further details of calculations involved in the OSRA are provided in Smith et 
al. (1982). 



Response NRDC-18 

The MMS used information from sea-ice zonation; bowhead whale-migration 
corridors; important habitat areas for pinnipeds, polar bears, gray and beluga 
whales, and marine and coastal birds; and subsistence-harvest areas to develop 
the Coastal Deferral Alternative. As shown in Figure 1-3, the deferral area 
extends along the Alaskan Chukchi Sea coast from Point Hope to an area north 
of Peard Bay and from the Federal/State 3-geographical-mile (about 5 km) line 
seaward at distances that range from about 5 to 115 kilometers. 

Along the Chukchi Sea coast, there is often a band of open water just offshore 
of the landfast-ice zone (see Fig. 111-9 or Graphic No. 2 for the landfast-ice 
zone). This band of open water is at times a well-defined lead and at other 
times a series of openings or polynyas. The width and persistence of this 
open-water band is quite variable (Stringer, Zender-Romick, and Groves, 1982): 
(1) between February and May, the average polynya width is about 1 kilometer, 
but extreme widths may range from a few to about 20 kilometers--about 50 
percent of the time there is open water somewhere in the area; (2) during Mav 
and June, the average polynya width at the northern end is about 4 kilometers, 
at the southern end about 58 kilometers, and in the center about 75 kilo- 
meters; extreme widths range from about 28 kilometers in the north to 370 
kilometers in the south; and (3) through July and August, the average width 
increases dramatically--extreme widths of several hundred kilometers can 
occur. 

The stamukhi, or flaw-lead zone, lies within this area of recurring open 
water. The stamukhi zone is the region of dynamic interaction between the 
relatively stable ice of the landfast-ice zone and the mobile ice of the 
pack-ice zone that results in the formation of ridges, leads, and polynyas. 
As noted in Section I.D.4.g, the zone of most intense ridging in the Chukchi 
Sea occurs in water depths that range from 15 to 40 meters. As shown in 
Figure 111-1, the distance between the 15- and 40-meter depths is much 
narrower in the northern part of the sale area than in the southern part, par- 
ticularly in the Ledyard Bay area; off Point Belcher, the seafloor between the 
15- and 40-meter isobaths is about 10 kilometers wide, whereas in the Ledyard 
Bay area the width is about 80 kilometers. However, as noted above, the width 
of the open-water area is quite variable and, beginning in May and June, may 
be several hundred kilometers wide. Thus, extending the boundary of the 
Coastal Deferral Alternative another 20 miles [about 32 km) seaward of the 
40-meter isobath would not ensure that the Coastal Deferral Alternative 
includes the western edge of the open-water area. 

Rather than rely on a single variable parameter related to sea-ice zonatlon to 
develop a deferral area, the MMS also considered biological-resource and 
subsistence-harvest information to formulate the Coastal Deferral Alternative. 
This alternative was developed to (1) protect the biological resources and 
their migration corridors and habitats and (2) provide a protective buffer for 
the subsistence-harvest areas and resources of the Chukchi Sea coastal 
communities. A summary of the biological-resource and subsistence-harvest 
information is shown in the following graphics and f~gures: (1) important 
marine and coastal bird habitats are shown in Graphic No. 1; (2) important 
habitats of pinnipeds, polar bears, and beluga whales in Graphic No. 2; 
(3) generalized bowhead whale-migration corridors in Figure ITI-16; (4) gray 
whale-concentration areas in Figure 111-17; and (5) subsistence-harvest areas 

for bowhead and beluga whales in Figures 111-22 and 111-23 and for seals, 
walruses, fishes, and birds in Figures 111-240, 111-25, 111-26, and 111-27, 
respectively. As shown by these graphics and figures, most of the areas 
associated with biological resources or subsistence activities are included in 
the area of the proposed Coastal Deferral Alternative (Fig. 1 - 3 ) .  Thus, the 
MMS does not believe it is necessary to extend the seaward boundary of this 
deferral alternative in order to protect the biological resources and 
subsistence activities of the Chukchi Sea coastal area. 

Response NRDC-19 

The northern Chukchi Sea does not support any commercial marine fisheries. 

Response NRDC-20 - 

The MMS has included and evaluated a seasonal drilling restriction (potential 
Stipulation No. 5) in the FEIS. This restriction pertains to the boxhead 
spring-migration period in the vicinity of the Chukchi Sea nearshore lead 
system used by migrating bowheads. Alternative approaches to the seasonal 
drilling restriction evaluated in the FEIS include ITL No. 3 (Information on 
the Protection of Endangered Whales), Stipulation No. 6 (Industry Site- 
Specific Bowhead Whale Monitoring Program), and ITL So. 5 (Information on 
Endangered Whales and MYS Honitoring Program). Additional information on 
these measures can be found in Section II.H.2. The ?l?iS also intends to issue 
a Notice to Lessees (NTL) for the Chukchi Sea area similar to XTL No. 86-2 for 
the Beaufort Sea, which provides guidance for lessees regarding how to conduct 
preliminary activities (such as seismic surveys) and aircraft and vessel 
operations without disturbing endangered whales. The NTL would protect all 
endangered whales, not just bowheads. The N>lS is convinced that endangered 
whales would receive adequate protection from Sale 109 activities, since the 
NMFS concluded in its Endangered Species Act Section 7 Biological Opinion that 
leasing and exploration activities associated with Salt 109 would not 
jeopardize any marine-cetacean species. Should development and production be 
proposed as a result of Sale 109, the >li\lS would consult with the S!lFS to 
ensure that such proposed activities would not jeopardize any listed species. 

Resgonse KRDC-21 - 

Guidelines similar to those contained in the PIFS Biological Opinion for Sale 
70 have been incorporated in ITL Nos. 1 and 4 for Sale 109. 

Response NRDC-22 

See Response STATE-4. 

Response N R D C S  

The stipulation proposed by the KRDC relating to wells and pipelines is not 
pertinent since there are no commercial marine fisheries in the northern 
Chukchi Sea. 



Response NRDC-24 

The proposed stipulation is redundant to the current provisions for requiring 
state-of-the-art oil-spill-containment and cleanup equipment, included in OCS 
Order No. 7 and in the MMS planning guidelines for approval of oil-spill- 
contingency plans (OSCP's). Information on oil-spill equipment and techniques 
is identified in the OSCP--submitted with an exploration plan and development 
and production plan--which is reviewed by the USCG and the State prior to 
approval. Annual oil-spill-response exercises are held to ensure that 
personnel are adequately trained in response equipment and techniques. See 
also Response STATE-5. 

The MMS planning guidelines for an OSCP require the lessee to respond to a 
spill within 6 to 12 hours, geography permitting. If the risk analysis 
included in the OSCP indicates that an oil spill from the proposed activity 
will contact a shoreline or biological community in sooner than 6 to 12 hours, 
the response time will be reduced accordingly in order to protect the 
resource. The MMS does not believe that it is appropriate to mandate a 
specific response criterion without consideration of location, timing, and 
potential spill size, trajectory, and risk. 

Through OCS Order No. 2, the MMS currently requires the lessee to record 
oceanographic and meteorologic data at the site. This information will be 
readily available for input into a trajectory analysis of an oil spill, if 
needed. 

OCS Order No. 7, Part 2.3.1, requires the lessee to notify the MMS of an oil 
spill within 12 hours if the spill volume is 6.3 billion barrels or less, and 
immediately if the spill is more than 6.3 billion barrels. Most spills on the 
OCS are small in size and are unlikely to reach State waters. The M?lS does 
not consider it necessary to require lessees to notify the State of a spill 
through a stipulation. It is our understanding that current State law 
requires reporting of spills that enter State waters. In the event of a large 
spill that could affect the State, the RRT would be activated; and the State 
representative would be informed of a spill through the RRT. In the past, it 
has been standard practice for industry to notify the State of all spills; the 
MMS expects this practice to continue. 

The MMS has stringent requirements for pressure-detection and safety devices 
for production operation under OCS Order No. 5. This order requires pressure 
vessels to be adequately protected by appropriate sensors that will detect 
losses and gains in the system that may indicate potential lea~s. A11 
flowlines will be equipped with high- and low-pressure sensors that are 
designed to shut in the well if the pressure varies beyond a predetermined 
amount. In addition, all platforms will be equipped with a manually operated 
emergency-shutdown system that will completely shut down production operation 
from key locations on the platform if all automatic systems fail, which is 
unlikely. The MMS, therefore, believes that the safety aspects of development 
and production operations are adequately covered in the OCS Orders. 

Response NRDC-24 

The stipulation that the commenter suggests modifying is a commercial-fishing 
stipulation for a sale outside of Alaska. Part C of this stipulation refers 
to conflicts between hunters and fishermen and supply boats on the allocation 
and use of local dock space. Native hunters in the Arctic do not use docks; 
consequently, this part of the suggested stipulation does not apply to the 
specific needs and concerns of Alaska subsistence uses. Other portions of 
this stipulation apply to subsistence hunting and fishing; however, the PIPIS 
believes that ITL No. 9 (Information on Subsistence Whaling and Other Subsist- 
ence Activities [Sec. II.H.21) appropriately addresses subsistence activities. 
In addition, during the review of site-specific exploration plans or develop- 
ment and production plans, local communities will have the opportunity to 
identify concerns regarding possible conflicts with subsistence activities. 
See also Response NSB-22. 

Response NRDC-27 

The effects levels estimated in this EIS do not justify the requirement for a 
stipulation prohibiting discharge of muds, cuttings, and/or produced waters. 
Exploration discharges estimated in this EIS have been evaluated as having a 
negligible effect on water quality by both the ?l?fS (Sec. IV.B.2.b) and the 
USEPA (Appendix I). Production discharges have been evaluated by the EltlS as 
having only a ?lINOR effect on water quality (Sec. IV.B.2.b). The MMS would 
reevaluate the effects estimates in preparing any developmental EIS, and the 
USEPA would regulate production discharges to ensure that no significant 
degradation of water quality could occur. 

Response NRDC-25 

See Response STATE-5. 
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i z  ;.ow 1:: dnne, s!?o~;i;>- s'srjs of c:r,c?r.ssness, i - - 0 - r e t e n c r ,  
rcck l i ! ss  ~..?.ezili7-;i-i011 f :  33 .in i - ; i l : > l ~  d a t a  c; nc-.- and 
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EIS &:nores thini 01. stoner ill!^! 
ON +HE EVIDENCE ALTERPIAT 1'3% TWO. NO SALE. 1 9  THC 
CORRCCT ONE. 

Bccause my p r i n c i p a l  work in t h e  a r c t i c  (Alaska and 
t h e  Arc t ic  Pasin ~ l u s  a run  of T-3 n o r t h  and tast of Greenland 
by a m m b m  of my group)  much o f  my comment i s  d i r e c t e d  t o  t h e  
b i o l o g i c a l  m r k ,  bu t  if I were si-ply a n  a d m i i i s t r a t o r  o r  an e d i t o r ,  
I should c i t e  enough m a t t e r s  of hwrk p a t t e r n s  c l m r l y  p c r c c p t i b l e  
t h a t  rend= t h i s  document UNTRUSTYI~RTHY. F i r s t ,  t h ~ r c l  is p l a i n  
l a c k  of c a r c .  One of t h e  s u p m v i s o r s  had a i a h o r a t o r y  f o r  some 
years  i n  t h e  Allan l'ancock Foundation,  about 3 C yards  frcm con- 
s i d m a b l e  Arc t ic  c o l l e t i o n s ,  l e s s  th3n t h a t  from a l a b o r a t o r y  in 
which i.nrk on a r c t i c  biology has c e n t e r d ,  and j u s t  a l i t t l e  
f a r t h e r  from a l i b r a r y  wi th  n o t a b l e  ho ld ings  on p o l a r  b i o l o ~ y  and 
geography. The EIS s p e l l s  it n o t  Al@n h ~ t  A l l g l  and t h z  r e p o r t  
i n  g e n e r a l  ev inces  no awareness o f  such r e s e a r c h  r e s o u r c e s .  

MOHR- 1 

- 
Of United S t a t e s '  work on a r c t i c  s c i e n c e  c e r t a i n l y  t h e  

programs support& by t h e  Off i c e  o f  i4aval Rrs ;urch  wi th   nill lions 
o f  d o l l a r s  Corking o u t  of t h e  Arc t ic  Research Laboratory,  Barrow, 
ALas'i. is not  n e g l i x i h l e .  Nor i s  t h a t  car r ie j .  by t h e  A i r  Fon:e 
t k o u g h  t:ic A r c t i c  A w o m d i c a l  h b x a t o r y  ai:u o t h c r  a g e i c i e s .  
Togetlrer t h e s e  invdwd such i n s t i t u t i o n s  and pro? le  (sane 
r i g h t l y  dubbcj m i n e n c e s )  3 s  C a l i f o r n i a  Tn4-i.+i!+'-n r . 4  T x h : ~ l s & - :  
George and N e t t i e  XacG:'ciiie; CulumbCa Iln~vcsi:-y.-L3moni Geologica l  
Laboratory ( s u b s e ~ e n t - l y  Lamont-llouqhertyj: Ken 1:'unhins; MOHR-2 
Eokkaido Univ. : Xou icusunoki; !.lcGill Univ.: 1:as Dunbar; 
Northwestern Univcs i t -1 :  I!= B r i t t s n ;  t.tanfon5 1:n i v c r s i t y :  
b o t a n i c a l  work under W i l l i a m  S t e e r e  and I r a  i:igcins, f i s h  under 
N .  J. Wilimovsky; Univ. of Alaska: Vic tor  Hess lz r ;  Univ. of 
C a l i f o r n i a ,  Berkeley: P. A. P i t e l k  and teavs ;  Univ. o f  Ioha:  
Edgar Folk;  U n i v e r s i t y  of Southern Califol-nL : W.Y. Naycr, 
J. L. Mob,  H.  Fwnanuez; Univ. uf I?dsh;:iglon: C l i f f .  Barnes,  
P h i l  Church, Tom English,  Norbert  !Jiener; Univ. o f  Bisconsin:  
Ned Ostenso. - 

The EIS lists many a g e n c i e s  and o t h e r  impersonal e n t i t i e s  
a s  kaving beer! consulted---but it obvious ly  d id  n o t  seek out  
knowlcdgcable i n d i v i d u a l s  li 'ds M u ;  Brit to!, ,  !rho f o r  y e a r s  ~.ror>:si 
i n  t h e  h r c t i c  Off i c e  of t h e  O f f i c e  o f  Naval Research, nor 
Sid G a l l e r ,  who was chief  of t h e  b io logy  branch, o f f e r i n g  n o t  I MOHR-3 
j u s t  bmpport, but  h e l p i u l  i d c a s  f o r  t h e  <arctic work. S i n i l a r l y ,  
I h v e  found no evidence t h a t  t h e  a p p r o p r i a t e  people  in t h e  
A r c t i c  I n s t i t u t e  of IJorth America were "tapped". I t h i n k  I 
recognize  one name from t h e  o ld  NARL s t a f f  , but  I can  n o t  d e t e c t  
s i g n s  o f  t r a n s f e r  of ideas .  

One may r a i s e  t h e  ques t ion  whcther t h e  ARL work was i n  
t h e  Sa le  109  a r e a .  Sit :nif icant  p o r t i o n s  were. I l i l inovsky and 
Mok (see  1 lok  e t  a l .  1 9 5 7 )  in  t h c  1951: c r u i s e  of t h -  LC:! ! : i l l k g  
E. Ripley  workcd a s  f z r  sou th  and west a s  ~ u k  Inlet d iscover ing  MOHR-4 
ecological and b i o l o g i c a l  f a c t s  n o t  p roper ly  p r e s e n t 4  in  t h e  d r a f t -  
EIS. F. E. Durlnm, o r i g i n a l l y  a s  p a r t  of  t h e  USC p r o j e c t ,  bu t  1 



suhscqucr~tJ j. i n d ~ ? c n d ~ n t l y  fundid (AT'lh), rn'?:inr c:.l of 3::-ror:, 
h,orkd on t h e  I,c..:,i.,? iiliale a lonq  t ! , ~  or.tir.2 c o s s t  i:~.iolvr;. 
Check on ail ?-?I, mon:ii::i r c p o r r  finis invr;ti:,l:i;rs ;oi.lt; t o  
Wainrni-ht, Icy  Cap?, Foirlc k q . ,  3cxuYo!-t, Po in t  ilo-c i~:i 
Cape Thompson, a i d  hcyond t o  IJodtak, Kotz?buc and !:i.?c. 
The scene is t h e  r i g h t  one. 

Another a s p e c t  of r e s o u r c e s  ignorpd (avoided?! is t h e  
main-stream s c i e n c e  l i t e r a t u r e .  fiow i s  it t h a t  t h e  an th-opologica l  
p o r t i o n  of t h e  CIS does no t  use a journa l  c a l l d  Arcr<c h r . t h r o ~ o l o ~ v  
( I  f i n d  it c i t e d  i n  S-, a j o u r n a l  of high r e s u i e ! = - r i p  
g l o s s a 3  ovcr such r e f  a -ences?  In t h e  b i o l o c i c a l  p o r t i o n  it is 
c e r t a i n l y  damaging t o  have noona with COT?-tance i n  thr? Xussian 
lan,pazr:; t h e  faci?r ,  coas t  of  t h e  e a s t e r n  Sovict  Union h s  a 
f o n n i d b l c  literature. I t  i s  not  3ropcrly used thounh t h s  
r e a d i l v  av .2 i lab ie  L f v  ZenlevI:-co : ?C? .  Bioloov OF t k c  S e j s  of 
t h e  U.S.S.R. ( t r a n s l .  by S. Sotcharsh-, :e)  Lnndon. Allc:l C :ln;rin, Ltd.  
p rovides  requisite l e a d s .  Therc a r e  o t h e r  i n d e f e n s i h l e  c l i s s i o n s :  
I n o t e  amonr t h o s e  I k v e  found n c s t  tllorlcht-provoi:i~:- 5 ?.I-ctic 
and o f f r h o r e  wor.k, th,; ::edcle:ser om GronI-.nJ. ( r i i th ,  2. o . ,  t h e  .- - 
c l a s s i c a l  s t u d i e s  of Thorson) and t h e  , l o ~ - ~ , T I  of t h e  " a r i n i  2 i o l o ? i c a l  -- - - -- 
Asso? i a t i o n  o f  t h e  ~ l , ; i t cd  Kin;ag; (cssdcj; i l l i ;  i?port~.:: im cu:. - - - - -- 
m t t e r s  in c o v w a r r  o f  x e t a l s  in r a r i n e  or.ganims,  e .g .  t h e  work 
of S i n k i s s ) .  

bong o t h c r  o l a r i n g  omissions:  i7 t h e  D-,r.es 5 3uo:,c 
5 o i . r  Cook I n l e t  st.lJy i o r  ;+,?LO ??:?re a r e  c u i t c  siz?ifL:ant r v c l r 1 -  

C t i o n s  ( thouqh the. ,  .ire not  s l - r c s s d  1. A n;;riLn of :he ics'c ~~~~e 
r u i n d ,  r r m i n n ! ~  !,v i a i l u r c  t o  a l l o t ,  f o r  rollo,:~ S C . ? ~ .  Kll.1 c f  211 
Eoganr;ar~lr, (;r!phiyoLj by I r i l l i r . 2  diri>ha~-3.. within r!~, I.:: iu2 o f  rr.2 
r i t u a l i . : i i r  IJ2< 9i-IT. I ~ i d i c a t : ~ ?  t h ~ t  t h -  5 u r ; ~ c e  i r  ;.03r'71. of a 
d i x h r g v  went gi-ion:: 13 h! (,JS Far a s  it wrs fcl2c,1~?3 511 i.i:.rrtion 
o f  j u s t  1. Skg o f  r h o h n i n c  R,  20C, aqn. = Dupont rl!od;?ir.c :.T)f~on 
source,  Rin, Osmn Q,anscr. S h i l a r l y ,  r.iilile tb.e ' d k ?  k e n 2  V i s t a ,  - 
F l o r i d a ,  S-yxposium o r  January 15183 is  c i t e d  a numb= of t i ~ e s  
(and r e f w e n c e d  i n  d i f f e r e n t  >~i;'s!, the  most i v p c r t a n t  r e v e l a t i o n s ,  
u s l a l l y  emerging in the d i s3uss ion  s e c t i o n s ,  a r e  ignorfd.  

I opened on t h e  thane  of c a r e l o s n r s s .  The Lake 3~: ; ;na  Vis ta  
c i t a t i o n s  in t h e  r e f m e n c e  l i s r s  a r e  exam?les of t h i s - - - r e f e r f n c e s  

not r e c o ~ n i z e  tht hecause of t h e  s tat  d i i f s r e n c c s  i - . - the  

445, 449 and 1-15, p .  54, q u a r t i l e  c ,  i t o ~  4 ,  are 
u i  i ~ n i  sylni,os;nin, L ~ L  swneorlr u:liamiliar wic i~  r h e  

refercnc,e t h r C  ;, iG9 oic n-7 I=.~.:AL+;;,-, (.,-A& -,. ;;- Z-CVA 

IYbllc&e:. 

A kindred f a u l t  of  t h e  r e f e r e n c e  s e c t i o n  ( p a r f i c u l a r l y  t h e  
p r i n c i p a l  one; tht of Appendiw I t c x d s  t o  f o l l o w  est , :bl ishd 
p r a c t i c e )  is incons is tency ,  lack o f  i d e n t i f i c a t i o ~ ~  05 ?eople  who 
p r e p a r d  documents ( t h e r e f o r e ,  no oopor tun i ty  o f  r u n n i n e  t h m  dow' 
i n  Am. Hen t Women of 3i. Diss .  Abs t rac t s ,  e t c .  
ground), and a s s o r t &  incomp1c.t-enesscs, such a s  source ,  numbm of 
pages  ( i s  it m h z t a n t i a l  e n o u ~ h  r o  be hDrth t h e  o f r c n  g r a :  cffo-t  
requi red  t o  run i t  d o b . q ~ ,  and o \ ~ ~ i l n b i l ; t y  (;ihrre r!sy 1: be found 
o t h c r  than  a t  f!:!S, Anchorai;e; are c o p i e s  s l p p l i e d  or  p c ' r a s ~ k l e ? ) .  

On t h e  references t h r  t a t  most o f ten  g i v e s  no c l u e  e s  t o  
t h e  e x t e n t  and r e l i a b i l i t y  of t h e  m r k  c i t e d .  In,'ee3, t h e  k n d l i n ?  MOHR-9 1 

th-oui:t,~u: .zi-jiex:s I-:-af th t ,  :.l;.!S ca?.nilc:-s l ack  tli. con?etence,  
a l e r t r i e s s ,  and cncouren:\eslt frs?! l i p c - i o r s  t3 pro.:dce a docl~mfnt 
f u l f i l l i n g  stai-&&tory ?,ccui:.cnents. T h i s  i s  a ~ a t r e r  n e d i n ;  
Congressional  a t t c n t  ion.  

The r e d u c t i o n  o f  AnpenJices B, D and 7 ,  a l l  of which 
r e q u i r e  t h e  r c u i e u e r ' s  a t t e n t i o n ,  t o  a p a l e  6-point s i z e ,  makes MOHR- 10 
examination n o t a b l y  more d i f f i c u l t .  

As with a l l  BE!-POC9 and b3:S EISs I havc r w i e w e d ,  t h e  
d r a f t  f o r  proposed S a l e  109 is heavi ly ,  in t h i s  c a s e  ova-:.~hrlmin$?ly, 
r e s t i n g  on t h e  f u r t i v e  (=gray)  l i t e r a t u r e .  In t h i s  c a s e  I found 
t h e  f u r t i v e n e s s  more s t r i k i n g  t h n  eve", f o r  t u \ , i n ~  worked on an 
DCSEAP s tudy  a t  Al lan  Fancock Foundation, I  t r i e d  t o  make a n  
appointment t o  d i s c u s s  c o n t c n t s  wi th  a n  a u t h o r / d i t o r  a t  t h e  MoHR- 1 2 
Boulder Headquarters.  The phone inforrrat ion person t o l d  ne  t b t  
some of t h e  materials were prohahly i n  S e a t t l e  and s o c ~  in  t h e  D . C .  
a r e a ;  t h e  people l ikewise .  She could n o t  t e l l  me whether t h o s e  I 
named were a t  one,  t h e  o t h e r ,  o r  n e i t h e r .  

\>%3t is v e r y  c l e a r  a h u t  a r c t i c  , l a s k a n  rmrk i s  tht t h e  
is requi red  t o  rezich a n  e f f c t i v e  l i c e r a t l l r e  ktck.:round ( r r k ~ t  k s  
been done; wiut needs  t o  be  done; how h ~ v e  i n v e s t i p t o r s  qone absu t  
t h e  johs; what t o o l s  a r e  a v a i l a b l e ,  e t c  . ) and then  it tak..s cor15ider- 
a b l e  t h e  ir. t h e  f i e i d  t o  g e t  t h e  k n q  of m r k i n g  in a r c t i c  c o n t i t i o n s .  
The most impressive peformanc- t o  d a t e ,  J l u l d ,  i s  chat  of G ~ o r g c  and 
N e t t i e  !.:dcG i n l t i e ,  wi.2 mr1~i.l ronirinrouslg f o r  much o f  two )-ears ou t  
of ARL, Barrow. Their  a c c o m n l l s ~ i ~ ~ n t  hns n o e p i b l e  ,0317 i z - . x s z  C: 
decades of in tense  fi,,ld i:orl.r 2nd t l : o ~ ~ : ~ r i u l  a n a l y z i s  a t  l i . . l rr  
l a t i t u d  el;. In eo~itrasi.. t h e  s t u d  i c s  of t h c  ~nvirc.n:-r .ntal  5t~1d i c s  1 MOHft- 12 
P r o p a r  a r e  e x c e s s i v e l y  k c a d  f o r  t h e  nunLff o f  p i n p i e  i7voJvcd 
and d e f e a t i n p l y  st;.llow f o r  any u s c h l  guidance fez, t h e  d m i t  L1S. 
As a taxpaye- I f i n d  it out rageous  on t h e  one hand t h a t  t h e  
b a s i c  work o u t  o f  Barrow is so l i t t l e  used I ~ e o r g e  :<acCin i t le ,  
t h e  g e n e r a l  a n a l y s i s  of marine biology, ~ z p ,  i n v e r t e b r a t e s ;  
N e t t i e  ;!acGinit ie,  molluscs;  Warion P e t t i l n n e ,  po lychae tes ;  Clarence 
Shoemaker, ~ n , ~ h i ~ o 3 s ]  and on t h e  o t h e r  t h p t  work t h a t  is c l e s r l y  n o t  
done by ~ . r o p l e  co;n?etent i n  a r - s  in  ques t ion  (and which could 
e a s i l y  L e  spotced by examiners of competence) i s  us& a s  b a s i s  f o r  
important d e c i s i o n s .  One =.ample--one. ri'm d o e s  n o t  know tbt kelp  
a r e  hrovn a l g a e  ( : 'cparatc de;i!:nations in  t h e  d r a f t  51s) i s  too  
i p o v n t  t o  SC -:,zlyzirig .i>dr.i~le b i o l o e i c a l  r e s l l t s .  In a s i m i l a r  
way Pe t razzuolo  I 9 2 1  (anon? a b s t  cf b . d t c a t i o n s  o' x a r i r e  b ic l3" ,~2!  
i p r : c r ~ r . c c )  "16s i ! i d ~  < r i f l i n g  plznfs (pljytoplankton) a r e  a n  
a&7J group; ::;!S/ilRC 1983 D r i l l i n i ;  3 i s c h ? r g e s  s i n i l a r l y  m i s t a k e s  
a s o f t  c o r a l ,  ihnr?hthya (mi- Z x . 3  f o r  a p l a n t ,  a r p i n ,  
a long  i r i th  a g r e a t  amount of mistaken anJ presumably some 
f a l s i f i e d  mat te r .  These a r e  t r e a t e d  ro ; ,~rwkt  i n  my I t a n  F, 
appeqded. These i n d i c a t o r s  o f  U N T R U S T I O R T H I N E S S  a r e  ignored 
by I:!S compi le rs  and d e c i s i o n  irukers. The r e s u l t  i s  a wholly 
UNTRUSTW3RTHY D a F T  E I S .  
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When s c i e n t i f i c ,  o r  ccononjc. o r  o t h e r  w i t i n p ,  has been 
published in ilkit th.: Univcr-i ty o f  C!:jcii:o P r e s s  cal1s"not j u s t  
e s t a t l  isilcd, (L:itj 1 ~ e - ~ e c t i 2 " ? u h ?  i c a t i o n s ,  it k s  been examir~cJ by 
a t  1ear;t a  couplc of peopie known t o  hc ' ible t o  wcizh t h e  qualit:, o f  MOHR-14 
t h e  manu!;cript dnd k e n  fnund worthy of pub1 j c a t i c ~ ,  . Then :t h? s 
b ~ c n  exposed t o  t i l t .  p r o f e s s i o n a l s  of t h e  f i e l d  who may r a i s e  1 



q u e s t i o n s  a h ~ i l t  p a r t s  oF  c o n t ~ n t s .  ; ios t  o f  thi: ra i i  i w t a i ? l c .  
of t h c ~  d r a f t  EIS havc n o t  hi-d such i a c o m r c .  F a r t l ~ ~ r .  f:'ci? so:ic 
f a m i l i a r i i y  with t h e  f  i c l d s  in  ques t ion ,  I have t h e  stroily &,crcssion 
t h a t  most o f  ti:= workers kcrc>.i? (~.:hrr,- t l s r e  is i ;d :ce~lon  r.i!!o d i d  the  
work) I-uvs never h u r k ~ x l  a t  such acceprab ic - -qua l i ty  I c v e l s .  

- 
T h i s  is t o  s a y  t h a t  t h e  d r a f t  ETS l ~ c k s  a b o s t  t o t a l l y  

work by proven i n v e s t i g a t o r s  l i k ~  R b o d s  ( c i t e d  once)  o r ,  t o  n o t e  
a n o t h a  s t r i k i n g  omission,  t h r  p h y s i o l o g i s t s ,  Laurence I r v i n g  and 
Per Scholarder ,  and it h d l y  n e d s  thm, .  In cssence  it means 
t h a t  MWS c o n s i s t e n t l y  i g n o r e s  t h e  super ior  inves t  k a t o r s  and 
i n v e s t i g a t i o n s  and exbraces t h e  incompetent and t h e  shoddy. 
My unfavorable  e v a l u a t i o n  i s  supported in  a number of rays ,  any 
of t h e  c l e a r  f a u l t s  being f a t a l  t o  t rus t i ror thy  policy-nshing.  
To begin wi th  [!!IS does  NOT <-aka a look good enough t o  be u s c f u l  t o  
h o w  p r e - s t a r t  condi t ions ;  therefore it w i l l  be i m p o s ~ i b l c  t o  
document, if d r i l l i n g ,  e t c .  occur ,  whst changes t a k e  p l a c e .  
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Among t h ~  m a t t e r s  tint need t o  be determined a r c  t h e  occur rences  o f  
energy-hzse organisgs ,  macroscopic a l g a e ,  phytoplankton,  ee l -grasses ,  
and  p o s s i b l y  i n  some s i t u a t i o n s ,  c e r t a i n  ci icrobes.  In .any c a s e ,  
t h e  microbes  - r e  a c r i t i c a l  f o r c e  i n  t h e  watcr masscs and e s p e c j a l l y  
i n  bentl i ic  s i t u a t i o n s .  MI1S adduces no i 7 i o m 8 t i o n  o!l such. Even in 
t h e  Gulf o f  :lexica s i t u a t i o n s ,  wherc it is obvious f r c n  g r o s s  
c o n d i t i o n s  tht rmssive m i c r o b i a l  s h i f t s  (esp.  s u l f i i r - r e l a t e d  k inds)  
have taken  p l a c e ,  t h e r e  is s t i l l  no co~:s iderab le  r e s e a r c h  p r o g r m  
0x1 s j c h .  - - 

d major f a c t o r  ignorfd ( n c r l c c t d )  in t h e  d r a f t  B IS  i s  t h e  
i n f l u e n c e  of l a t i t u J e  i n  Chukclii Sm p+.!:sin.?oeies: tc!npc-aruve, 
l i ~ l : t ,  C o r i o l i s '  fo:-ce i n t e r o c  t . i q  i:ith f l u c t u a t i n g  p=pu,ula:ions snd 
o t h e r  v a r i - l b l e s  r e s u l t  i n  exceedingly cnrnui~z  e v c n t s  ;nd r e l a t i o n s i i l p s .  
An ?Aam?lr o f  i h e  unwisiom of tbe compilers i s  t l? lis? o f  Z . 3 ,  i<e i f  
team work ( c i t e d  s e v e r a l  p l a c c s )  i i i thout  no t ing  t h a t  they  have 
done c a r e l e s s  work s t a t i n g  tht a s tudy  o f  o i l  e f f e c t s  done a t  
Vancouver, B.C., on B r i t i s h  Columb!a a n b a l s  was done h Prudhoc &y 
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i n t e r t i d a l  form;.. NI-ff h s  assumed in o t h m  s t u d i e s  tkt organisms 
of d i f f e r e n t  l a t i t u d e s  a r e  i n t e c t u n r e a b l e  f o r  t o x i c  & f e c t s  s t u d i e s .  
So have sorce of t h e  ETSs o t h e r  reference-i ;orke-s.  K i S  should 
consul t  t h e  work of John V c r n b ~ s g ,  U. o f  South Carol?'na; Paul Debnel, 
U. of b h l r i s h  Columbh, and E-r l  S e ~ a l ,  C a l i f .  S t a t e  Univ:, R ~ ~ t h r i d g e .  
f o r  evidence t h a t  p h y s i o l o g i c a l  d i f f e r e n c e s  wi th  l a t i t u d e  a r e  t o  be 
cxpcctc: . - 

Associate3 i n  p a r t  wi th  l a t i t u d e  i s  t h e  g r a d i e n t  of n m b c r s  
of k inds  of organisms from t h e  Canadian high a r c t i c  i s l a n d s  g e n m a l l y  
south ia rd  anrl westwa~d along t h e  c o a s t s  t o  P o i n t  k r r o w ,  then  more 
c o n s i s t e n t l y  southmrd  and wescwrd t o  b a e d 1  l a t i t u d e s .  Such inform- 

Crui?e of t h e  ?&, N o r t e c ' s  (SOIIIO) Reindeer I s l a r d  e f f o r t ,  OIW and 
AItJA s t u d i e s  about  k r r o w ,  anti, t h e  C r u i s e  of t h e  Rip ley  a r e  c o n s i s t e n t  
wi th  t h i s  v iew and, I th ing ,of&>et  Pac i f ic  records .  

1 
a t i o n  a s  we h v e  from s t u d i e s  from T-3 (Univ. SO. Calif. p o j e c t s ) ,  MOHR-17 

C 

The d r a f t  C I S  "f inda" a much l c s s  var icd  b i o t a  both inshore  
and f a r t h e r  o u t  throunh t h e  pr ,o?ord  :ale ? 0 9  a r m .  Should on? a c c e p t  
t h i s ?  no t  a t  a l l !  The m r k  v?s not  don,? by " a r c t i c  o l d  tends",  well  

1 
d u c a t c d  and m . p e r i m c d  a t  t h e  work; one rnAy proper ly  q u e s ~ i o n  t h e  1 MOHR- 18 
v a l u e  of t h e  w r k  on tht s c o r c .  lloweveL-, tb t  i s  r e l a t i v e l y  a 

n e g l i g i b l e  ( j f  p o t e n t i a l l y  z t i l l  i ' a ta l )  f - ~ u i t  coqpzrcd %:it!, ?ti. 
worthlcssnesr.  o f  t h e  c d n p l i ~ ~ :  proj-a~s.  ,:ccordjry, tu i'i7. ;I:-13, 
a if no t  t h e  major benthjc cc::?:r.ity cLudy bas 11 ( ~ o s s i b l j .  ! 2 ,  t h e  - - 
chart i s  nol. wel l  i o n e )  r;.:nni-iLsti\.e s t n t i c n s  2nd 2 r ? i , + l l L a t b e  
st t i o n s .  This  r q r e s e n t s  nmrl:. 1 2  mi?l;on l ie?tarcs ( 20 ,300  
mi'?). I  began by comparirx t h i s  wi th  i ~ y  back yard c i  m.1 h e c t x c - -  
i n  which an OPB dropped from t h e  cloud&.i;ht =?plr  2 h n a n a  c l m p ,  
a P i t tosuorun  roi;, a  g rassy  patch,  an abncado clilm:>, c t c .  dqe!,diny 
on s l i e h t  s h i f t s .  C l o s e r  t o  t h e  CIT.iI.cIlj, ~ m p l i n z  i r m  a , h a t  on 
Nuwk Lake ( r i g h t  a t  Po in t  Parrow), l e s s  t k n  700  f c e t  in g r a t e s t  
l ength ,  one  might g e t  g r a v e l  Lotton, sandy bottom or7 s u l f i d e  mud 
bottom wi th in  a 3 C  f o o t  range .  T h i s  is about  equal t o  t h e  whole 
bottom r a n g e  c h r t e d  f o r  t h e  irhole d r a f t  Z IS  sea a rea  (F ig .  
131-4). On tht c h a r t  is i'anna Shoal, i ihirh may be  n a n d  f o r  
g e o l o g i s t  G .  D a l l a s  h n n a  ( see  'lohi- e t  a l .  1957 p. 46)  who cl-ar-- 
a c t e r i z e d  t h e  bottom a t  t h e  S h 1 1  ~ l - S + % l p  b d  a s  "~.ock;r i i ~ h  
a minor amount of sand". No rocky  a r e a  i s  ind ica ted  an)rirhcre in 
t h e  E I S  a r e a  (r ig.  111-4) d e s p i t e  t h i s  pb l i s i i tx l  a c c o r n t .  Exanina- 
t i o n  of C k r t  111-13 and those  of t h e  Cru ise  of t h e  R d  aild t h e  
Cru ise  of t h e  Rip ley  show t h a t  t h e  c r u i s e  s t a t i o n s  axe w c h  c l o s w  
t o g e t h e r  and g i v e  m c h  b e t t r r  coverai:e c f  t h e  c o a s t a l  =-%as, bat 
t h e  cro%r of t h e  3 d  ( inc ludina  I : i l i rovsky and C. Kc.-uatl,, o f  t l ~  
USC team) missed kc lp  b d s  in  t h e  Prudl-oc b y  a r a  no!! re.3ronably 
wel l  c l i i~r tcd  whj lc  t h c  Riplcy !with :!jli:;ovsky. H3ilna an9 : : o l ~ )  
P~rned up t h e  S k u i l  C l i f f  kclp bsd ZilcJ- KO:??. ;lz b e  k n > m  i ~ n a  
t h e  b:i!S w r h  w e n  thoucli it i s  i n  ---- t l ~  de.;l::~:a+ed s ro .  

The M!IS benth ic  a r ~ a l v z i s  ( sec  esp.  r ig.  111-I&) mav be 
compmed r e l s o n a b l g  : i i th a d c s c r i p t i v ~  anal?s? 's  of t h c  Br!-~o:i en:: 
Cambridge a r e a ,  ph::sical and S i o l o g i - a l ,  h s e d  on s?;;n?lint: Frcx a 
blimp wit11 < ~ a b  o r  a r r d g e  a t  :: s i n s l e  locus .  Gbvioilsl: ~ i i c r e  is 
no p o s s i b i l i t y  o f  knowing r e l i a b l y  ( o r  even v a g l e l g )  .:Pat i s  p r e n o l t  
i n  a cons iderab le  a r e a  (Lbston-Canbridpc or  sone thousands of s c a a r e  
m i l e s  of Chukchi Sea from one o r  tiio sampljvgs c f  s ~ r f a c c s  t h a t  I 
a r e  no t  seen.  One s e t  of a n p l i n ~ s  t o  morc t h n  a mi l l ion  a c r e s .  
The work is so  g s o s s l y  l a c k i n c  i n  s i g n i f i c a n c e  one i s  lljrd put t o  
s e e  b w  it could have been produce3 by a tram i n  which t h e r e  
o b ~ i o u s l y  a t  l e a s t  two i n d i v i d u a l s  I knot.; t o  have n o r e  awarenes;. 
than  goes with a l l  t h i s .  T h e  s a m p l i n p  I ~ n s e  i!lsures t h a t  
w h a t e v e r  is  d e r i v e d  m u s t  b e  GWSSLY U N T R U S T ~ R T H Y .  
? . f o r e o v e r ,  it is d i f f i c u l t  t o  a t t r i b v t e  i n t e g r i t y  t o  
c?-- v n ~  _A_.- LML n t  , agt i lcy or gui'i. i c  i p a l l t s ,  

I f  T h e r e  w e r e  f r o m  t h e  Sspec t  of space (iic k v c  seen 
t h a t  t h e r e  is n o t )  an adeaua te  sampling, t h e  propa- .  :rould s t i l l  be 
inadequate because of l ack  o f  r e p e t i t i o n  over adeouate  t h e ,  Annual 
p a t t w n s  a r e  e s p e c i a l l y  v a r i a b l e  in  f a r  nor thern  sear;. Thus in  1952 
s t rand  ings  of gammaridean amphipods wcre heavy a t  & m o w  and not  in 
1953 and 1954. In  1953 t h e r e  wcre strandcd thousands of l a r ~ e  
medusae; in 1954 we h d  n e i t h e r .  In nonc of t h e s e  y e a r s  d i l  r.ie f i n d  
t h e r e  the p l a d  hyper i id  amphipods t h e  ? 'acGinit ies found a coucle of k .  : 
summers e a r l l e r .  ( I t  s h o u l d  be n o t e d  t h a t  t h e r e  is n r z l i g i 5  
i n f o r m a t i o n  o n  w i n t e r  ( u n d e r - i c e  p o p u l a t i o n s )  c v c n t s  
a n d  d r a f t  E I S  d o e s  n o t  help ( ' I a c G i t ~ i t i c  w o r k  f r o t ! ~  B z r r o w  
is o u r  b e s t ,  thoug!i c x c c e d i n g l y  l j m i t e d  s o u r c e ) .  

The coll .ected s t a t i s t i c s  on c a t c h e s  o f  f ixhu:;, b i r d s  and 
mammals ( t h e r e  m s  a big wal rus  t a k e  in on ly  one of our t h e e  
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summers a t  E a r r o ~ ; )  i n d i c a t e  c l e a r l y  l a r z e ,  b u t  + r q u l a r ,  and undm 
our  presen t  h o w l e d g e ,  u r ~ ~ r e d i c t a b l e  si;inps. Vnr?ous i n f o r x 3 t i o n .  ho~:cv 
incomplete,  i n d i c a t e  l o c a l  l a r g e  changes in t h e  sea Sot:-om 
frm i c e  o r  bottom c u r r e n t s .  I n  sum. r e s t r i c t e d  prog:,ans 
a r e  of l i m i t e d  u s e  f o r  "inventory" of k inds  p r e s e n t ,  bu t  f o r  know- 
ing"what1s i n  t h e  s toremand what may luppen,  it i s  necessary  t o  
have c l o s e  spac ing  of samples (c loseness  depending on t h e  ccmplew- 
i t y  of a n  a r e a  an3. how s u r e  one hcpes t o  be ,  bu t  i n  a n y  c a s e  
3-5 o r d e r s ,  a t  l e a s t ,  c l o s e r  t h n  used in t h e  d r a f t  EIS) and 
repea ted  t k o u g h  a  number of years .  One n o t e s  tlnt t h e  a b i l i t y  t o  
d i s t i n g u i s h  between s i q n i f  i c a n t  t r e n d s  an3 l o c a l  d i s r u p t i o n s  
reached by United Kingdom cemnogcaphic b i o l o g i s t s  in  p a r t s  of t h e  
North A t l a n t i c  is based on fr.equent \:ell-spaced tows of t h e  Rsrdy 
sampler over 30 (and in somc phases  50) y e a r s .  I n  t b e  d r a f t  
EIS U N T R U S T ~ ~ ~ R T H ~  R E s u L r s  are  combi:led w i t h  i n 8 e f e n s i b l e  
e x t r a p o l a t i o n s  t c  a c l ~ i e v e  p o l i c y  d e c i s i o n s  t h e  n F c n c y  
a p p a r e n t l y  w a n f s .  T h e  g - r o u ~ r d ~ o r k ,  t h e  d ~ c i s i o n s  a n d  t h e  
j u s t i f i c a t i o n s  are UNTRUSTLWRTHY.  

It may b r  u s e f u l  t o  n o t e  that DOOP mesoscale information 
has  been used t o  reach  microsca le  r e s u l t s  o r  i n t e r p r e t a t i o n s .  
T h i s ,  of course ,  is n o t  s c i e n c e  and not t o l e r a b l e  i n  academic 
r e s e a r c h .  

In  t r y i n g  t o  c a r r y  o u t  t h e  i n t e n t  of t h e  C o n p e s s  under 
t h e  enabling l e - i s l l t i g n ,  a  major concern sllould be d e ~ e r n i n ? t i ( , n  
of var ious  v u l n e r a b i l i t i e s .  I l a c k  ?"!e an:? drc2::cnt-icces:: t o  do 
a  comprehensive job on siich, bu t  n o t c ,  11-43 r e f e ~ e n c e  t o  a  
" r e l a t i v e l y  p l e n t i f u l  supply of f i s h e s " .  T h i s  r e c d l l e d  Prof .  
Mjlirnovsky's seminar account (h?L, about summw 1954) a f t e r  
s e v ~ a l  seasons  of-  t h e  Sranford U n i r r r s i t y ' s  f i s h  p r o j e c t .  
P a r t i c u l a r l y  t h e  salmonids were a t  v u l n e r a b l e  po!iulation l e v e l s ,  
bad it would he  unwise t o  permit  any c o m e r c i a l  e x p l o i t a t i o n  o f  
f i s h e s  i n  n o r t h e r n  Alaskan waters .  

In  t h i s  s i t u a t i o n  one must t a k e  i n t o  account t h e  f a c t  
t b a t  Inupit i t  folkways ( t r a d i t i o n s )  developed 1 )  wi th  n o t a b l y  
smal le r  popula t ions ,  2)  before  f i r e a r m s ,  explos ive  harpoon d a r t s ,  
modern b i rd  and f i s h  n e t s ,  outboard n o t o r s ,  e t c .  were a v a i l a b l e :  
c a p a c i t y  f o r  major k i l l i n e  was lack ing ,  3) c h a r a c t e r i s t i c a l l y  it 
was such a  c h a l l e n g e  t o  surv ive  each win te r  t h a t  long- te rn  con- 
s i d e r a t i o n s  a b u t  subsistr2nce-base was no t  p a r t  o f  t h e  t r a d i t i o n .  
There i s  n o t  a  wel l -es tab l  ished conserva t ion  t r a d i t i o n .  
Accordinely,  t o  t a k e  c a r e  of t h e  publ ic  l a n d s  and waters ,  i t  i s  
necessary  t b a t  our  steward agenc ies  do t h e i r  jobs wi th  cont inous  
v i g i l a n c e .  

Of o t h e r  v u l n e r a b i l i t i e s ,  t t u t  of t h e  kelp-beds i s  obvious.  
Whrrever s t a n d i n e  s t o c k s  a r e  s m a l l  and d iscont inuous  t o  t h e  e x t e n t  
apparen t  wi th  t h e  northern/rrorthwestern Alaskan kelp-beds,  
r e s t o c k h e  follor; i$erious d i s turbznce ;  i s  l imi t02  a t  best;  
mechanical  d i s t u r b a n c e s  (such a s  anchcr  c a b l e  rubbings ,  p i s e  
l a y i n g ,  movement of sand o r  g r a v e l ) ,  t u r b i d i t y  v:iih l i g h t  l o s s ,  

ol-/and ch,n?jcnl d;:,turh,>nce ru-e t t ~ r c ~ ~ t s  Crs?Lte t i ; -  L:.;'? 315 .. . ef for t  t o  p lay  doir? t h ~ i r  vu1l::rabillt;:. Tbe1.r i c:>-;c_ilrx: r sed  
to know "hcrc a l l  t ' ; ~  kc-lp-?>rds a r e  a;:i -LO s f 2  ;hat  : !-:. ,'l'e r:-t 
ex?oscd t o  d i s t u r b z c c e s .  1 

I t  i s  s i g n i f i c a n t  and distuz-Sine t h a t  t h e  cast> r d e  t ! ~ a t  
damage h i l l  no t  bc done i s  b;.scd rnosily on non-arccl .~.  ( Ic :er  
l a t i t u d e )  work and t h a t  much o f  it i s  quzs t ionakl?  ?.?a- 50.- t h e  
a r e a s  i n  which t h e  work was done. In g e n e r a l  t h e r e  i s  l i t t l e  
a t t e n t i o n  pa id  t o  c r i t i c a l  t i n e s  snch a s  t h o s e  of 7 2 t c  f i n d i n g ,  
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mating, spawllil~g, s e t t l i n g  and t h e s e  a r e  e s p e c i a l l j .  c?i : ical  in  
t h e  s p e c i a l  condi t ions  of t h e  a r c t i c .  

It i s  i n s t r u c t i v e  t o  examine ;onething of t h e  6c.:elc?n:ent 
of t h e  r a t h e r  of f -bea t  ( t h a t  i s ,  no t  tr,-.in?d i n  t h e  s ~ ~ n 3 2 "  :.iiy) 
marine t o x i c o l o g i s t s  a t  work. In  t h e  l a t e  19'40's Ur3:. of 
Southern C a l i f o r n i a  Rar i n e  b i o l c r i s t s  (!;oh?, p?inc:';al 
i n v e s t i g a t o r )  s t u d i e 3  borer  and f o u l e r  popula t ions  i:, h s ~ v i i y  
po l lu tcd  Los Angeles-Long Bwch Ysrbcrs.  In 1950 '.h? S t s t e  of 
C a l i f o r n i a  through t h r  then  Div is ion  of F i s h  and Gz.7c. a;tl-!: fa:' 
a  new S t a t e  b t e r  P o l l u t i o n  Cont ro l  ?car:!, cn1istl.d T L ~  -re\-? t o  
do p o l l u t i o n  b a s e - l i n e  s t u d i e s  in  lwcl ra l  Californi;? '.rr?ar:;. 
Late i n  t h i s  work Iir. 3. J .  Rclrh bec3me invoived i? :>Ls !:>?k 
and i n  195'3 we s ~ i k r i t t n !  toget!ier a  gape? ( ~ c t  accc;l:.?! : ;o~ir , ;  
t h a t  a  range  of harF,or i n v ~ t e l - r + t e s  rc>rcscnti;.: 1:; th: nsjo:. 
i n v e r ~ e l r a t e  l i ly la  h e r e  s o  to:lyl: "hrg c ~ l l 6  hc sr~i;: i .,, ixi . . r l  

~ - 

without a t t c r l t i o n  17 .; 10-1;;.1:0? t ~ ! :  i n  i'r- f . F~e<s>,'s . z : - o ? ~ ~ < , r y :  h,: ,<-G:..L'z.<. 
" they  i r e  r e s i l  i c r i  !" Prof .  Xeish :,F,,::: us in-  -:t ::. I?.. ;ii~r 
(one  of t h e s e  turnc:! ou t  t o  be two dl:'erznt s;,ecics] ; r i s ~ l e  ,*ror-is, 
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h s s  beer) d l e a d a  i n  such nork i c r  y e a r s .  >. J;cL !,..?:rson, now 
headin_. t h e  So. C a l i f .  C o a s t a l  F a t e r s  Xcsearch Proj:2; (?::a S~ir~-?i.  
appren t iced  with Reish.  l ' l i i l c  he was a t  :exas A .  E :'. Univ. ,  
3 .  '1. l l r f f ,  a  r e c c n t  311he Univ. P h .  P . ,  appren t ic5d  :.it!: .'.?derson. 
Thus t h e s e  a r e  r e s p e c t i v e l y  aca?enic ney!>c-i <"\?is5 -:sr':e? i:ir:i n2 

1 
i n  somc of t h e  !~.lrLoi, a c i l v i t i e s  and !:as ?Art of 7:; :?.i, ;:r-o:! 
team, su!?nor: 1953, ht I ::as not  h i s  ?h.,,D. -uiri;r-- c::z:l:.in, on ly  
;. c c - i t t e e  m c ~ h c r ,  th;s noi ' iLu2e.l ic dda l  , <rsr.$ r.:->e.: :rS g ~ ~ a t  
erand ncohrw. Reirh and Andi=;on hdve r.ote2 t t z r  :;.;*: or, :?ri=-s - 
nscd t o  !;c a 3 p i o r r k l c  to  l a t i c u d c ;  :lc:+ i:; obl l . , i cu?  cn r? ! i s  a s  on 

M O H R - ~ ~  o t h e r  Points:  tv"# ;s notobG ,h rhe drar't ~ 7 5 '  M~LT,FI;:L.S . 
7 

1 None of t h e  mar ine  t o x i c  t e s t e r s  has shchn t?: zny one of 
t h e  t e s t  organisms r e l a t e d  t o  any " r e a l  world" marine s i t u a t i o n ;  
t h e  a c t i v i t y  i s  r a t h c r  m r i n c  a p p l i e d  tcchnoioey t?:n x i e n c e  of any 
degree .  The most u s u a l  t e s t  is t h e  so-ca l led  LC50fF:r ex33cure. 
This  means t h a t  ba tches  of a given t e s t  o r -a , i in ,   fa?^-5i.r ne;lcr 

1 
p l a n t s ,  and if  plant; ,  on ly  a v a r i s b j e  djatom, Sc;.:l--cnus, excent 
perhaps a t  t h e  EPh l:~,lf 9rcezi >bc,m:ory) a r ?  o.?s :: r o  r o r y i l : ~  
c o n c e n t r a t i o n s  of na:crial i;. ~ 3 1 u t i o n  (z f i n ~ l t  sil'-:l;-Cf Or 
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dischdr,,:e) u n t i l  i t  i s  d e t c r n i ~ i c d  what c o l c ~ m t r a t i - , r i  i . i l l c  h a l f  of 
t h e  i n d i v i d u a l s  in  0 6  lirs. ;:,vine b i o l r g i s t s  ariarr 95 s u c i  gol'nys-or 
( t h i s  i s  a n  a c t i v i t y  t h a t  docs no t  cone i n t o  ")?in s t r z i r  s c i e n c e  



s c r u t i n ~ )  1c1,d t v  r~::.3rd ihm CIS ;re!-3~t:rnus, Tho 3 0 - c a i l ~ d  
steward ,?i.cnrids h-ve bc-sn a?!:< i in  1ie:rin :.: and nor1,sllc3; t o  s t o p  
u s i n g  suc!i obvious ly  u n r e l i a b l , ~  zcrhodz.  T h s g  yay no n t t e n t i o ; l  t o  
t h e  o b j e c t i o n s .  

Recently marine s c i e n t i s t s  o f  t ?c  llariile Scicnce I n s t i t u t e  
o f  t h e  U n i v e r s i t y  of C a l i f o r n i a ,  S n t a  Barl:?ra heve presen ted  work 
showing t h e  agenc iesn  (2nd i n d ~ i s t r y ' s ;  t e s t .  t o  be no t  j u s t  wo:-thiess 
b u t  g r o s s l y  mis lead ing .  Frof .  Daniel  ?.!orre hzs shown t h z t  s e t t l i n g  
s t a g e s  of a n  aba lone  ( I fa l io tus )  aK< mich more s e n s i t i v e  than  t h e  
c i l i a t e d  l a r v a e  which i ~ ~ ~ r ~ i o u s l y  !mown t o  be  "es?ec ia l ly  
s e n s i t i v c " ) u s i n e  barium s a l t s  i n t e r  a l i a .  Richard z i a z e r - ~ ~ u s t  
r o r k i n p  on t h e  coraerc hl:y i ? ~ n ~ l l o ; i  c r a h  and a  sp iny  
l c b s t e r  i n  t h e  Santa  Barbara C1:annel demonstrated numbin, e f r e c t s  
(different in  t h e  two cr:istaceanJ') by a  v a r i e t y  of suhztances i n  
d r i l l i n g  d i s c h a r ~ c s  nor e m l i e r  exanined a t  a l l  Yfor example, 
ammonia3 a t  much 13;ii11, l e v c l z  than  r h e  ancnc ies  have ccns ldcred  
s i g n i f i c a n t .  Morsc 's  and Z h m c r - ? a u s t l s  r:ork was presented a t  t h e  
Santa Barbara hear ing  of EPA Rcyion P 6n rx tens ion  and modi f ica t ion  
of g e n e r a l  NPDES permit  CPOf10516. 

ilnre r e c e n t l y  a  7 inm~i-Fa l l s t  r e s e a r c h  tcam. us ing  t h e  salnc 
covmercidl  c r a b  a t  v z r i o u s  develo?ncntal  s t a z e s .  demonstrated mo:'e 
c r u c i a l  m r t e r s .  A l e v e l  o r  a  t o x i c a n t  t h a t  produced .lo e f f e c t s  
they  recq:niLC~:l in  f ~ ~ . ~ ~  ~':).s ( 2 6  !:our.d kil l<-.?.  a l l  expose.! 0 : - s a n i s ~ ~  
i n  seveii ili:rs---li.us .s!:owi:~g t h o t  t h e  LCtj 09Fhr G.L is kc??-!:lfss, 
a s  many lo-I-irle b i o l o ~ i z t s  !lave ht.16 fnr so-re ycars .  A slEni:-ic.3:lt 
p a r t  of !.I'!S ca.se i s  1cnt.d on r h i  assu?pt;cn t h a t  d i s c h a - z e s  have 
heen sho'.;n t o  be  rzl,: l ive1 :. h 2 v . l c s s  by tk 12, aqtjl~r t e s l s .  
The c r i t  ; r , ~ c  f u r  t i l e  ECY ?!a::i~in.:?c~n Cff i c e  ~f  ::AS/:mC D- i l l  i:iL 
D isci:ar-cs has ? e l a ? c l  iniormaiion.  -- 

Another d c f f c t i v e  a r e a  of t h e  d r a f t  EIS i s  t h e  handling 
of a c c i d e n t  l i k e l i h o o d  I? t h c  S ~ l e  i s  he ld .  To begin wi th  much 
o f  t h e  exper ience  d a t a  on which c a l c u l a t i o n s  a r e  based corres f r m  
t h e  Gulf o f  !Icxico !:here very d i f f e r e n t  c o n d i t i o n s  p r w a i l .  I t  is 
not demonstrated i n  any  way t h a t  such e u t r a p o l a t i o n  i s  sound. 
There i s  no c o n s i d e r a t i o n  of a  s e r i e s  of v e r y  promineilt misba?s. 
In t h e  f i r s t  p l a c e  t h m ~  a r e  d r i l l i n p ,  r i g  mishans of \which O ~ e a n  

second or  Global ':at-.~no a i d  AF.CO. a l l  U .  S. cmcanier-1 In t n e  

R= arvi Jd7.w Sea, ( t h e  f i - s t  of  GDECO and NOB?L O i l .  3 FJ L?Z foi;lJ. 

I C; . - - -n  
LO..  ass-.,;. d i sa ; i c r . ,  d s  i , evca i id  by a RoyaL Comlss ion  and r e l a t d  - 

on R a l i o  "lnsda, 311 njen b:e:,e 1o;t: with Java Sc;, vat well  c o v e r 4  -- - 21 i l l r  U i 1 i ~ c 3  Srarr.:, a i  WCT, l o s t .  P a r t i c u l m l y  d i s ~ u r b i n s  i s  
t h e  r e p o r t  froni t h c  c a p t a i n  who l e f t  Ocean a n g c  some weeks b e f o ~ e  
t h e  d i s a s t r r  tha  t  2)  he was no t  p e r m i x t o h a v e  l i f e b o a t  d r i l l s ;  
2 )  t h a t  t h e  U .  S. Coast  Guard t:ad ro ted  more than  1 0 0  s a f e t y  
v i o l a t i o n s ,  but  had not forced compliance---that  is, in  s t i l l  
a n o t h n  way (U. S. C. O .  wa,s r e s p o n s i b l e  f o r  s a f e t y  r e p l a t i o n  
d e s p i t e  t h e  f a c t  t h a t  the  Ocean Ran?er >ids i n  iiewfoundland w a t e r 2  
United S t a t e s  staward a a e n 6 i c s c n o t  bc counted on t o  do t h e i r  
s t a t u t a r i l ~  d c f i n d  jobs when i t  involvcs bucking t h e  o i l  i n d u s t r y ,  

and B;irnar,d dur ing  t h e  " S t a t e  Survey" ; he a l s o  sa id  t h a t  t h e  
s p i l l  survcy was inadaquate t o  d e t e r n l n e  whether t h e  s ? i l l  was or  
was n o t  rcs?o i i s ib le  f o r  any o r  much o f  t h e  l o s s .  We~1~17 d decade . 
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Of o i l  s p i l l  accidi:n>.? t h e  & a f t  ;IS i n  ro::-.:-. :n 

o v e r l o o i - i ~ : ~  t h e  Lip l i~s t i , ; r , r :  o r  5.71712 b r b c r a  l:.n-.:: ?:a:fcr,.n A 
and MTOC I. V 2 ~ h  IXTX J,t:l?  illin^ in^ c<.?::%~ly hrc3:. Sl7:-?. a 
U.  S. f j1Y!I, so  i t  n u s i  no t  ba2 d ; m i s s e d  simply a s  ?:,:xi:s's 
problem; U.  S. e x p o - t i s e  was a t  work. About t h e  I'la4.ic:m A 
s p i l l ,  it is s i g n i f i c a n t  here t h a t  a  Depar t~ lcn t  of l n t r r i o r  
componcnt'd waiver on cas ing  req i? :cments  led d i r e c t l y  t o  t h e  
blowout. DO1 d id  n o t ,  however, c o n t r i t u t e  l a r g c l y  t o  ';>e c o s t  of 
t h e  e f f e c t s  survey; $240,000 of the-+?50,000 sup:,o~-t of t h e  
stuvt!y (done by USC ' s  N l a n  Hancock Foundation') cane  5rox  an 
i n d u s t r y  group. Western O i l  and Gas A s s m i a t i o n .  
There a r e  a  number of d i s t u r b i n g  f a c t s  about  t h e  surve\. t h a t  D O 1  
h a s  chosen not  t o  n o t i c e .  The ind iv i r lua l  chosen t o  l 5 - ~ ? ; t  t h e  
survey,  d r e l a t i v e l y  new P!i. D. from A u s t r a l i a ,  had no d : r e t  

- - .  
l a t e r  Ral!>11 Hdeard. a  connerc id l  f isherman and fishenit . ;  consultan9!:&.-~~/;" 
t e s t i f  icd in  t h e  o r i z i n a l  g c ? c ~ , a l  S P x S  per.siiit {CAO~:  2 2  ?)-.%a 7 
h r b a r a  t h a t  a  l a r g e  bz tch  o r  s p i l l  o i l  de1 ;bera te iy  s;?;en off  
Anac~ua  I s land  b d  smothered a  worm-bed and clinlinated ;:i?3; ha2 been 
a nj  jF f l J + C :  -1. cO.-T- ...., < ,LOL : - 7  r'--t '--  - -  - -.a L L L L ~ ,  ai,e.a. I t  ildd :>ri.l~ ~ i - ~ : ~ a u r  
a c t i v i t y ,  but  i n  t h e  t o n t h  year s i n c e  t h e  mothering. :;;r-.z ::era 
5us t  b e ~ i n n . i n ~  t o  corle Lai.k. IT is ~ h u s  c l e a r  tiia; a  z:ei:?:-d zgencY 
was p a r t  of  t h e  c a u s e  of t h e  s p i l l  and t h a t  t h e r e  i . as  s;lecSic 
long-term damage by t h e  s p i l l  d e s p i t e  aeency p o s i t i o n s   hat t h e r e  
was none. 

With t h e  IXTOC I s p i l l  it is knorm t h a t  o i l  rezched Texas 
waters.  Indus t ry  p u b l i c a t i o n s  seek  t o  minjmize t h e  m a ? t e .  
Dr. Richard Caoey, a  s ~ e c  i a l i s t  on marine ~ r c t o z o a n s ,  r?:e 
& who took h i s  d x t o r a t e  r;ith me,  as on t h e  f a c u l t ,  o f  r i c e  
Univers i ty  ( a  f u l l  p:-ofesso-r.)r a t  t h e  t i l e .  ;!ow d i r - c t 2 r  of t h e  
marine s c i c n c e  ?rooram a t  t h e  Ulij..rmsitG of Snn Die-;, he +oli j  mc 
during l a s t  year':: :.l:!S 1nforr1,l t ion T r ~ n s f r r  : I e r j t i ~ <  a: CU~.ICI. C i t y ,  
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t h a t  he had t r i e d  t o  r a k e  s t u d i e s  of tile sp:!l e f f e c t s  17 Texas 
r:aters, t h a t  he could  g e t  n e i t h e r  S I I ~ ? L I P ~  nGr a c r * ? z ~ ,  27d t h a t  hc 
be l ieved  t h e r e  was more damage than  was repor ted  or, a d z i t t e d .  
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MOHR-3 1 
exper ience  with t h e  a r e a  o r  its orsa l l i sns  f t l i c r e  vas n :.;.te:an 
of t h e  "State" survey ,  a  f o u r  year s tudy  of s o i ~ t h c r n  C z l i f o r n i a  
watzrs  t o  s e r v e  an a  s o r t  of p o l l u t i o n  b a r s - l i n e  i r . v a z r i t ~ t i o : l ,  
a v a i l a b l e  arid caner t o  t a k e  p a r t ,  bu t  h i s  s x . v i c c s  :;re r o t  use??. 
The survey d i r e c t o r  accepted t r a v e l  suppor t  t o  aeeri:;-;s ~ T C Z  

i n d u s t r y  sources  and t e n  days  of c o n s u l t i i l ~  t o n  Ch?rrc:: ; i f f i c u i t i e s  
i n  t h c  Gulf o f  l.!=xico) dur ing  t e n u r e  a:; d l 1 , c c t o ~  acco* k5 t o  
department ~ncmbers and not contradicted by c l t h e r  P I - o i ~ c t  , i r e t o r  
o r  Nancoch d i r c c t o r  i :~ inte rv ie i i  v i t h  me. - 

hccordin.~:  to t h e  surve!: dir=tot!s sum iary, r!,sr? were n c t  
p e r s i s t e n t  signif'c.:nt c f f e c t s  of +.he P1atfom: !i s p i l l .  To t : ? ~  
c o n t r a r y  the bot-anist:; $no c!lrcjm5 on mac~oni3yr;c el;:;: I-oter! 
very  siyrl ;f ;cani  IO?SC?Y since i n  c b r l i 3 -  lri.:l X I . V P . ~  h;. "T. 

- 
J - .  - - .  L. 

Y. Pawson \onr of +.he , i i t h o r s  of t!?e Ckull  C l i f f  Ireip-k5l -a.>,,-l 
: -, 

'an<) t h y  . - r a t e  :h i1 t;!e sill-vry 1.3;; t o 2  i iai t i . , !  l o  dt,:-orninc i!Ithc- 
t h a t  t h e  s p i l l  itqr!,?i-' r < ~ l s  o r  ria.; no t  r e s p o n s i b l e .  S:~.:.la-~ JY 
D r .  K. r ~ u c h ? d  ynow of t h e  Smithsonian I n s t i t u t i o d  l o r e d  t h a t  
c e r t a i n  worms wrro d r a m t i c a l l y  l e s s  abundant than '&:o:;n by E.srtmai~ 



Of Lan!icr ,. l t t c r s  c c c r ~ ~ t a l - ?  I lo< l~L l i l c e s  Lo .-:,Insi?i: t !sit 
ho ld in#  u p  o l f - s l u r -  . i r i l l  in.: , : i l l  n;ll;c L?~iXcr s;il 1:; ,!:ore ccnl-nn. 
I t  i.; 'dt.sir.11-l c t o  c :d ;n i ->c  t i : c  a7n I  y-2s .bp .  Ti!:iron ' . ibor?lury!  .- 
of t l iv  c v e n t s .  'Tllc crrlel-.XI f.:c t  is  t i~ .~ :  :ir.it 112s h r v i i  ?ro..:isid 
by i d u s t r y  ~ n d  s t c . r ~ r d  a;cn:ics i n  t l ic  u:~). o r  resyr,rir;cs v a s  n o t  
d e l i v e r & .  Thc c l c z n - u p  h o ~ t  rrus t o  b e  or1 t i le  s c c n e  iii t h i n  s i x  
b u r s .  i ~ c c o r d i u g  t o  C a l i f .  C o a s t a l  Conmission s t a f f  cr )s 
r e p o r t  h e r o r e  t h e  ~ o n n i s s i o n l s  r , w e t i n p t  ~ ' l i c h  I \.>as p r s e n t ,  
Lhe c lcan-up  boa t  w a s  h a t t e r c d  by t h e  rouy,h occzn an.i had t o  
r e t u r n  t o  p o r t .  Tbc s t ~ b s t i t u t c  b a t  a r r i v r d  a£ t r r  :.-/ h o i ~ r s .  I t  
was less e f f e c t i v e  a t  scoop ing  op o i l  t h a n  was supp : , sd  t o  be t h e  
c a s e .  I n  t h e  clcnn-up a c t i v i i i e s  t h e  r e s p o n s e  t m m  u s t d  a  vrong 
c u r r e n t  d a t a  h a s e  movins t h r  wreck i n  n d i r c r t i o u  t h a t  madc t h e  
d m a g e  worse.  Thcre  b a s  co r l s i i l c rab le  da ra j i c .  

I n  a l l  o f  t h e  above t h e r e  a r e  a s l l ec t s  t1,dt a r c  c o n t r a r y  
t o  d r a f t  C I S ~ S  claim- o r  i m p l i c a t i o n s .  Sane is p r o p e r l y  covered .  

O t h e r  a r m s  t l ~ ~ t  I l u v e  t o o  l i t t l c  t i m e  t o  colrer  a r e  
t i &  u p  w i t h  r:OT-~-~*~,ls. a s l x ~ ~  o f  d l i c i ,  1 foul i i  o n l y  txm i n  t h e  
d r a f t  EIS,' >I:S p m p l c  311'1 their ~011tr:1cto7-s s c m  m t  t o  I iear  
o r  s e e  ~ l l c  t l ~ i ~ ~ s  I do Thcre  ria.; n t c r r i l i c  s t o n  2h311t 
Barrow on O c  tol,;r ;;of 1.;;; Trup in: f r i  ~ ~ d s ,  P c t e  S o v a l i k  and 
C l ~ e s t c r  f . n r ~ r ,  t o ld  se of eYtrc,:i.  su .1- ice  ti.~us:i: o->to t i l e  laiid 
w i t h i n  r,i ~norieq 1 have a hi:,c t r m :  ise o n  a n  i n , , r c i s i \ r e  
A ~ h r n - , c  o n r r h y ~ k c  . ;n /5'::-.- and t h e r e  w a y  n  
tsul ts i i i  t h e  k i l !  cl in C r e s c e n t  Cir;:, Cn1ifc11ni.1. --.a@ i . ! ~ l e s  - .. away. :,L# ..CL i:) .!,I : I \ > ,  1 L issue, Llbi5 yc,jl' ,ASS 3 , )  :7rcic I C 

c a l l r d  E3rthyl;i;c I:. : . l r~!i  o n  t l ) e  Ces~.;di;: S u l d u c L i ~ > n  ?<ii,!.i r.:'.th 
refcrr,!nc r.; n:rd r ~ o t t s  < t ! i x t  slis:i?d T I C  t,'. ,-n i n r v  aczcnri; '-y t h ~ .  

, , 
y. i )L<."C, :  . y -  0 -  ".>r'.L;:,;. C o/^r7:-;;i., u/3.,, ,,7.c, -. cv':,s;ri:.;: 

O f f i c e  of X n v d  ~ c s e n r c h ' s  Europt,nn S c i e n L i f i c  Xotes 
h a s  i t e r r s  :hot bcnr  on t h e  p rob1e . s  o; >:lnsl;~n o i l  o p e r a t i o n s .  
One s u c l ~  e . - ~ n : i z ~ s  t h c  l t v c l  o f  ~ 1 c o i : o l  u s c  by r i g  and p l n t i o l m  
workcr s  d u r i n g  r h c i r  on-siiore Imreaks; t h c r u  is  no i n q t l j r y  Lzto 
i l l i c i t  u s e  o f  nlcol iol  on t h e  job  T h e  i n v e s t i g a t o r  found niuch 
heavy u s e  o l  a l coho l  1y t i l e  w : - k r r s  a s l l o r r .  I n  v i e w  of  t h e  
a l c o h o l  p r o h l c ~ s  o f  tlira Inrlpi'xt. t h j s  c e r t a i n l y  rcqui i- i .s  con:;idi.rcr 
t i o n  i n  t h c  d r a f t  515. Ano th r r  p r o h ! , ~  r a l s r d  i n  CSY 
f o r  t h e  Nor th  So? i n b t n I l n t i o n - .  i s  nl-nl>lc*lr n f  ~ - r i . n e r i ? l  O F  r?li7n-,-c.4 

o r  no-longer-nccdd p la t fo rms .  I t  " o l d  t i n t  t h c  r n t t f r  i s  r a r e l ~ r  . . 
c o r . - i d c ; - ~ !  ohi.:.l ,?f L i , : 8 ~  r l n t  LI!-  cs-,. 5 a r c  ::c:cnA). ~ r ? ; . r r r  
t i u n  i s  g c n c r n l l y  nn t i c i ; l ; l t cd .  Obscj . rat ion i n  p r o h b l y  anaLugou s 
s i t u a t i o n s  i n  which a  n a t i o n a l  co rpora t i -13  " s e l l s "  an 
e m b a r r a s s i n g  p r o p e r t y  t o  a  s m a l l  l o c a l  f i l m  t b a t  sub-equen t ly  
g o e s  i n t o  bankrup tcy  wi thou t  a p p r r x i a h l c  kl . ;scts-- lcdving c l e a n - u p  
a s  a  gor,crnmenLal p rob lc r ;  {local governnrn t  i n  t h e  r ; l sc  1 h a v e  
most  i n  mind) should be c o u s i d c r d  i n  a  p roper  EIS. 

Use of d i5 ,pc r san t s  i n  p o s ~ i b l c  C h i i k l ~ i  o i l  s p i l l s  i s  
n o t  I k 1 d l d  fo r t1~r i ; ;hL ly  o r  advc,u;~tely.  i n o i e  t i rgt  theri .  is n o t  
cxamina t ion  of t h e  a r c t i c  h,thi t ~ t  p o r t i o n  of  t l t e  r c c i n t l y  
a p p r o v i d  Dispc r sa ; , t  Use C u i d c l i n c s  o i  L i~e  As:cric.ln Sui:iety f o r  

T c s t s  and N a t c r i a l s .  Had of t h e  t a s k  f o r c c  t i n t  d e v e i c p ~ d  t h e  
g u i d e l i n e s  is l l r  L i n d s t a I t ,  an  .li;CO 1 , f o l o ~ i s t  ~ r i>o  took l l r r  
d o c t o r a t e  o n  fr.cdin:, of c o c l e n ~ c r a t e s  a t  USC, I h c  a r c t i c  ?: \ r t ion 
( a l t h u g h  this i s  n o t  made c l  w r  i n  t h e  publtqhcd vcr: ; ion '  c l i i ch  
i s  anonynous) was p r a p a r d  by D r  D.CbamherlSh, on i c l i t l ~ ; . o l o ~ i s t  
who s t u d i d  a t  USC a_nd rrho was a t  o n e  t i m e  l a b o r a t o r y  a s s i s t a n t  
i n  my i n v e r t e h r a t c  Zoology c o u r s e .  Be l u s  n o t  c o r r i d  o u t  r c s e a r c t  
i n  t h e  a r c t i c  a r d  i n  ore1imina:y d r a f t s  s h o w d  l i t t l c  knov l tdpe  o f  
a r c t i c  b i o l o g i c a l  l i t e r a t u r e ,  k t  h e  has v i s i t r r l  a r c t i c  Alaska .  
None of t h e  DUG s e c t i o n s  c o v e r s  s p e c i f i c s  of chcmica l  compos i t ion ,  
p h y s i o l o g i c a l  e f f e c t s  on any o rgan i sms ,  o r  how o n e  may mect: 
s p c c i a l  c o n d i t i o n s  s u c h  a s  w h i t c o u t s ,  communication f a i l u r e s ,  
c b n g e  i n  d i s p e r s a n t s  s t o c k & ,  o r  a l o t  o f  o t h c r  p r o h l e a s  
I n  fac,$secrecy p r w a i l s  i n  t h e  d i s p c r s a n t s  m e e t i n g s  I h ~ v e  +$ 
a t t e n d  ui---for e i ample  i n  a  "'worbkop.' arr-ngcd by EPA IX and 
USCG, Clay ton  :3cAuliffe, of C h e v r o n - r c p o r t d  on what was c l a i m d  
t o  b e  a n  e x c e l l a n $  d i s p e r s i n g  rxperiment  o f f  C a l i f o r n i a  
A l i s t e n e r  a s k d ,  Clnyt ,  d i d  you s a y  what t h e  d i s p e r s a n t  wag? ' I  

Dr b t A u l i f f  e  r - p o n d d , " ~  d i d n ' t  and 1'm n o t  going t o "  
I n  t h e  c u r r e n t  s t a t e  o f  o p e r a t i o n s  p r u p l e  c o u f r o n t e d  w i t h  a  
s e r i o u s  o i l  s p i l l  xay no t  h o w  which  d i s p e r s a n t  is  available, 
c e r t a i n l y  w i l l  n o t  h o w  e i t h c r  t h c  p r ~ q i s e  chmi!i is t ry o f  w l u t  
is  d e l i v ~ d  o r  j u s t  b w  i t  s b u l d  a c t  k s e d  o n  t h a t  c h m i s t r y ,  
and nor  wtn t  i t  may be m p c c t a i  t o  J o  w i t h  t h e  p s r t i c l l l n r  o i l  
o r  o i l s  i n  t h c  s g i l l .  I n  v i m  o f  tian f o r m i d a b l e  circiqmstanc e s  
t i u t  may h? i n v o l v a i  i n  a r c t i c  !,iasPd, t h c  proh1m.i~ nrtui t o  Lr  
examinid nuch  mure c r i t i c a l l "  than  drlrxa t h e  47-f t  F?S. 
I t  l u s  bpen c l a  isEd t b a t  f o r  a pe r iod  ir. ~ h i c h  t h e  IXmC I ? p i l l  
was a b s o r b i n g  nv , l i l ab le  s i ~ p p l i r ! ~  o i  d i . spc r san t ,  none wns a v z i l a b l e  
f o r  o t h c r  a r m s .  This . s lm~tld h e  a a m i n z d , ! f o r  a l l  OiS EISs 

The i n c n r r c t  c l a i m s  abou t  d r i l . l i n g  d i s c h r g e s  p r c s e n t  
i n  d r a f t  EIS p a r t i c u l a r l y  i n  A p p e n d i ~  I a r e  t r e a t d  i n  t h e  
a p p a i d d  c r i t i q u e  of T k i l l i ~ s -  =g~y",cs. I i u v p  a  more d e t a i l r d  
examinat ion wit11 more s p c i i i c s  on t h e  m i s t a k e s  2nd zrllnt I r e a r d  
a s  d e l i b e r a t e  m a i ~ i p u l a t i o n s , s h o ~ r I d  :>6 want t o  s o  f u r t h e r  
T h e  r e c e n t  I i n d i n g s  o f  t h e  S n n t a  Lknrba ra  : f a r i v e  S c i e n c e  
I n s t i t u t e  i n v c s t ! g n t o r s  s h o u l d  b e  l i e n t  i n  m i n d .  
N o t  r n c n t i o n c d  a b o v e  \,:as tllc. c l i s c o v e r y  tkct le.:els o f  
Fe a n d  !.in t h a t  o c c u r  i n  d i s c h n r ; ? e  a reas  n r e  t o x i c  t o ,  
so%; s t r rgc - ,  ul* i l l V ~ r l , e i ) r a ~ . c ? s .  - f i?cse Lave been aczr+?,& 

a3 hacmlcsz. ?qy h:.~e. qe\- k , c c ~ i  3tccdd-! :.?-;\! +<>;.r-- 

o ~ ~ l c . ~  o; i ac.;.,v;-tJ e + C c c - T 7 ,  xF ;qzfllr3-4'ie . '1.. =.t;*lc\ -.-=i 
wc;gh,~T 4c;c.ir. J"ouid hz usd jn an of2& dr-;l:bh- 7 .,,, ,, \,,.\S A- rL* 6  ti^ ZAL rul++-m 
+,@A J ~ C ~ ~ ~ J A ,  u o a ~ d  DCCJ .  



D r a f t  E IS  ccver:Li.e o f  A l t  e r n n t  i\,:, !'rler~'~.r 
S o u r c c s  [.ipi,ond i u  l?,: I s  x r o s s l v  iiizdcqu:. t e .  70 i,,,-in 
w i t h  i t  i s  t h c  adml n i c t m t i o n  o [  ii'hich S < > c r e t ? r y  ::ole1 
is a  p a r t .  t h a t .  h a s  t;abox:~$cd c n e r z y  c o n s l Y r i . a t i o n  r 
d i t ch in : :  a u t o  p e r I o r n ! a n c e  r e y u i r r r n e n t s  $i!hich ~ h r ~ - ; l e r  
C o r g .  had met) . ?Tot t o  have  ~ n c n t i o n e d  t h a t  is 
UNTRUSTiVO R T H Y .  

A  s e c o n d  m a t t e r  i s  t h e  d r o p p i n g  o f  r e s e x r c h  on 
making k e r o g e n  a v a i l a b l e  f rom o i l  s h a l e .  C o l i e a - u e s  
a t  USC d i r e c t e d  a  p r o j e c t  t h a t  s u c c e e d e d  in  u s i n g  
b a c t e r i a  t o  r e l e a s e  kc rogen  f rom t h c  l i m e s t o n e  p o r t i o n  
o f  t h e  s h a l e  and sourrht s u p p o r t  Tor  f u r t h e r  n s r k  t o  
set r e l e a s e  i r o n  t h e  s l l i c o n  p o r t i o n .  I r e p r e s e n t e d  
P r o f .  !,I. D .  Appleman i n  an i n t e r v i e w  w i t h  a n  o f  f i c j a l  
o f  E P A  i n  i ts  ST!! 'Yashington o f l ' i c e s .  He t o l d  me ::::;';,$- 
k e r o z e n  c o u l d  n o t  b e  s e g a r a t e d  f rom s h a l e ,  t h a t  h.:d 
been  sho1Tn7n G ~ t a n a  20 y e a r s  e a r l e r .  T h i s  \:.as a f t e r  
my l a t e  c o l l  e2 .gue ' s  p r o j e c t  had s u c c e e d e d  r i t h  o n e  s i d e  
o f  t h e  t a s k .  The p r e s e n t  x d m i n i s t r a t i . o &  n e g l e c t  c s p o s e s  
t h e  U n i t e d  P t : l t e s  t o  t h e  p e r i l s  t h e  S e c r e t a r ~ -  a i r s  and  
t o  eccnomic  e x p l o i t a t i o n  by t h e  o i l  compan ies .  

A f u r t h e r  a r e a  o f  d r o > p e d  s u ? p o r t  i s  t h e  u s e  o f  
s o l a r  e n e r T y .  I rec,all .  p a r t i c u J x r j y  t h n t  I l l c  l a t e  
F a r r i n g t o n  L ~ I ?  i e ls  :.~nder ~!rlior~i T TVDT!,:C~ a s  r e m b c r   of^ 
t h e  x a t i o n a l  bo:rrd oC t i l e  S o c i e t y  o f  t h e  Si?:: xi-:. 
hncl -2.1- s i : n i f i c a . ~ C  ndi-.-.n<is ,..iL:i p i locur+i  c .<ic  s-'- 
a  f i ( , l < i  i h r  I c v ~ z r n l  :;ovi.rn:nellt no l o ~ l g e r  v r o s s r s .  
S i m i l a r l y  t l i e t - r  1ccr.e tax  i n c e n t i v e s  f o r  i n s r a l l n t i o r ?  
o f  s o l a r  h c a t i n g  , n o  Jon::er o ~ ; c r a t i v e .  '!'here 1s room 
f o r  s i g n i f i c a n t  zdv:).ncc?s i n  a t  1s-as t  sevpr :~:  : i s ? e c t s  o f  
s o l a r  e n e r q y  g e n e r a t i o n .  The f c - i e r a l  gove rnxe l i t  h:is copped 
o u t .  

Rind e n e r g y  c a n  make some i s o l a t c d  a r e a s  n e n r l y  
e n e r g y - s e l f - s u f  EiciCnL S t i m u l a t i o n  c f  t !?a t  i n d l ~ s t r p  b:. 
go-rerr.i.nen+ h a s  s t o p p e d .  I f  t h e r e  is r e a l l y  a  s i t u n t i o n  
i n  wh ich  i n t e n s e  o C f s h o r e  d r i l l i n g  must be c c n t e m n l a t e d ,  
a  c r i t i c a l  e r : a n i n a t l o n  o f  c u r r e n t  t e c h n o 1 o . r ~  is zn 
a b s o l u t e  r i e c c s s i t y  and t h e r e  s h o u l ?  be  b o t h  ~ncn l l - ?gemen+  
t o  d e v e l o p  more  \r;ind-energy f i e l d s  ' and  r e s e a r c h  f o r  
i m p r o v i n y  t h ~  t e c ! ~ n o l o a y .  O n c  i:;:~:sI. ric.:lir t h e  ':.I:L~: c f  
DO1 c l a i m s  a b o u t  d r i l l i n g  need when o f f i c i a l  n o s i t i o n  
d o e s  s o  l i t t l e  t o  a d v a n c e  t h e  a l t e r n a t i v e s - - i n d e e d ,  i ts 
r o l e  h a s  been t o  f o l d  much o f  t h e  a c t i v i t y .  T h i s  ?.lakes 
t h e  o i l  c o m p a n i e s  more p r o P i t a h l e .  - 

The  a d m i n i s t r a t i o n  o f  t h e  o l d  Naval P e t r o l e u m  E e s e r v o s  
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Response XOHR- 1 

The Allan Hancock Foundation (AHF) at the Uni\wrsity of Southern California 
had--at the time in question--an extensive and current collection of several 
important marine phyllogenetic groups, most notably polychaetous annelids, 
crustaceans, echinoderms, bryozoans, and some hydroid groups. The literature 
in the AHF library also was extensive regarding most marine topics, with 
particular emphasis on earlier works on biogeography, species distributions, 
species descriptions, and natural-history observations. These topics 
characterized most of the marine literature in the 1950's and 1960's. No 
excuse is made for the misspelling of any word, name, or place--especially the 
Allan Hancock Foundation--in this EIS; however, this should not detract from 
the scientific content or the intent of this document. 

Response EIOHR-2 

These distinguished marine scientists have, in their time, indeed made 
important contributions to our understanding of marine ecosystems and 
processes;. and, while it is not the intent in this EIS to ignore these 
contributions, it is the intent to tier from these major works to the more 
recent literature. It should be recognized that most of the more recent works 
are heavily dependent on the findings of these earlier researchers. 

5 
CI Response CIOHR-3 

V1 
c The Council on Environmental Quality regulations governing the XEPA require 

that the EIMS contact other Federal, State, and local agencies concerned with 
the area under discussion (40 CFR 1503,l(a)(I) and (2)). Agencies are, of 
course, made up of knowledgeable individuals whose expertise is sought. 
Although Dr. Max E. Britton has been consulted on an informal basis, his 
formal responses have not been sought since his retirement. Dr. Galler also 
is retired. The Arctic Institute of North America (AINA), now located in 
Calgary, Alberta, Canada, has no scientists on its staff. The pertinent 
offshore research funded by the AINA in the 1950's and 1960's forms the basis 
for many of the reports referenced in the EIS. Yhere appropriate, the 
original reports are referenced. 

Response MOHR-4 

Pertinent published studies of XARL research are cited,  here appropriate, as 
is the commenter's article (Mohr, Wilimovsky, and Dawson, 1957; cited in Sec. 
1II.B.l.c). 

Resqonse CIOHR-5 

The author of the EIS sections on Sociocultural Systems and Subsistence- 
Harvest Patterns is familiar with Arctic Anthropology both as a reader of the 
journal and as a former student of, and a journal-editorial assistant to, Dr. 
Catherine ElcClellan--a past editor of the journal. 

Pertinent Russian literature on the biology of the Chukchi Sea has been 
properly used in Section 111 of the EIS. Section 111.0.3 (Elarine and Coastal 
Birds) uses Portenko, 1981, Birds of the Chukchi Peninsula and Wrangel Island; 
Section 111.8.4 (Pinnipeds, Polar Bears, and Beluga \;hales) uses Uspenski and 

Belikov, 1974, "Research on the Polar Bear in the U.S.S.R. ," and Uspenski and 
Kistchinski, 1972, "Polar Bear Research and Conservation Measures in the 
U.S.S.R. in 1970-1971"; and Section 111 .B.5 (Endangered and Threatened 
Species) uses Berzin, 1984, "Sovlet Studies of the Distribution and Numbers of 
the Gray Whale in the Bering and Chukchi Seas, 1968-1982," and Tomilin, 1957, 
"Mammals of the U.S.S.R. and Adjacent countries," Vol. 9 ,  Cetacea. See the 
EIS Bibliography for complete citations of the above-mentioned Russian 
literature. 

Mainstream scientific literature is used and cited in the EIS (note references 
to Science and other journals in the Bibliography). Although the Russian 
literature may be useful for broad comparisons, the differences in physical 
regimes of the eastern and western Chukchi Sea (see Zenkevitch, 1963) as well 
as possible differences in bottom type (Ushakov, 1952, as cited by Zenkevitch, 
1963), make it difficult to generalize from much of that literature to the 
Sale 109 area. Under the USDOI policy of summarizing and incorporating 
information by reference, three of ~horson's articles are included indirectly. 
(They were originally cited in the Norton Basin Sale 100 FEIS [USDOI, MMS, 
1985~1; also see Sec. IV.B.3 of this EIS.) 

The Arctic Anthropology journal is riot cited in the EIS because it contained 
no articles pertinent to the Sale 109 area. 

Response NOHR-6 

The Dames and Xoore study was incorporated in Section IV.B.3.c by reference to 
the Norton Basin Sale 100 FEIS (USDOI, NflS, 1985~). The amphipod studied by 
Dames and Eloore was not Eogammarus, but Anisogammaz. The sensitivity of 
amphipods was similar to that of other crustaceans unless the amphipods 
contacted the mud layer (mostly barite) on the bottom of the test containers. 
If they contacted the mud, they couldn't maintain themselves on its surface, 
became partially buried, and died. 

Even if the surface component of the discharge went beyond 13 kilometers, the 
dilution factors reported suggest that effects on pelagic organisms arc not 
likely except in the immediate vicinity of the discharge point. 

The importance of the discussion sessions is duly noted regarding a paper by 
Dr. Reish (academic lineage; see Response EIOHR-26) that attempted to establish 
that hydrocarbons being discharged into a marine-harbor ecosystem were in- 
creasing the species diversity of the area. The ensuing discussion session 
was able to determine that thc control station was located outside the harbor 
and subject to extreme salinity fluctuations. This paper was not published in 
the proceedings. 

Response EIOHR-7 

The Bibliography has been amended to address this concern 

Response PLOHR-8 

The EIS bibliographies are prepared under the guidelines established by the 
MEIS Technical Publications System. It is the established practice of some 



governmental agencies and consulting firms to provide only the agency or 
corporate--not the authorst--names on a document. Of the over 500 references 
cited in the EIS, approximately 72 (about 14%) fall into this category, which 
consists primarily of references from the State of Alaska, the USDOI, and the 
North Slope Borough. The USDOI documents cited are pl-imarily environmental 
impact statements. The ?IFIS concurs that authors should be credited or held 
accoilntable for their contributions to all of these documents and encourages 
this practice. 

Response bl0ltR-9 

In this EIS--as in any applied-research as well as pure-research paper--the 
doc~~mentation aud literature cited have been accepted by the author as 
important, and nnless otherwise qua1 if ied, representative of the best avail- 
able information. If a particular research effort needs qualification that 
would bear'significantly on the intent of the EIS, the commenter needs to be 
more specific. 

\ 

This EIS was prepared in compliance with Council on Environmental Quality 

$ 
regulations issued in 1979, which speciEied a reduction in the size and 
complexity of EIS'S published by the Federal Government with no accompanying 

Y 

VI 
reduction in the quality of analysis. The ?!>IS prefers to include supporting 

w appendices in a reduced format rather than to reduce the comprehensive 
Bibliography, which is used more extensively by EIS readers. The FIEIS regrets 
any inconvenience that this format may present to EIS readers. 

Response EIOHR- 11 

;he ':;urtiyF gray literature" is, in most cases, the applied aspects of the 
pure or white literature." A perusal of the literature cited in gray 
literature usually reveals several basic research citations on which the 
applied study was based. The scier~tific merit of a gray-literature document 
has been considered in this light and thus was the basis for its inclusion in 
the EIS. The more applied and recent applications of the ?!:IS' scientific 
database are represented in the gray literature cited. The commenter is 
encouraged to check the literature cited in thcse gray docun~ents. 

See Response EIOHR-2. 

Also, please note that the McGinitie, Pettibone, and Shoemaker work was done 
in the late 1940's and early 1950's and consisted primarily of natural-history 
observations and taxonomic descriptions that were the state of the art of the 
research efforts in the remote Arctic environments at that time. These works 
are important in the initial description of an area and have provided the 
basis for more recent studies cited in this EIS. The more recent HClSJOCSEAP 
research effort has been charged with the more difficult task of providing 
some quantifiable estimates at the population, community, and ecosystem levels 
to better predict the potential effects of oil and gas exploration and 
development in these areas. 

Response PIOHR- 13 

While, indeed, kelp are brown algae, not all brown algae are kelp. Kelp are 
those brown algae belonging to the Order Laminariales, only one of the orders 
of brown algae. Thus, both the terms "kelp" and "brown algae" are used in the 
EIS, since brown algae other than kelp--for example, Desmarestia viridis 
(Order Desmarestia1es)--are included. 

m - o n s e  EIOHR- 14 

See Responses NOHR-2 and MOHR-9. 

All of the contributing authors of this document have either a Master's degree 
and/or Ph.D. in their respective fields and have published in the "respectedr' 
literature. The same can be said for most of those researchers cited. 

Regonse MOHR-15 - 

See Responses MOHR-2 and ?10HR-9. 

Arctic ecosystems are characterized by a low species diversity and high 
biomass. The MClS has conducted major ecosystem studies in Peard Bay, Simpson 
Lagoon, and the eastern Beaufort Sea. There is a distinct similarity in 
ecosystem structure in these areas. The Simpson Lagoon study was a major 
4-year study that defined an Arctic ecosystem at all trophic levels. At 
present, a multiyear integrated physical/biological study--"~eaufort Sea 
Mesoscale Circulation", which is regional in scope (Bering Strait to the 
Canadian Border)--is defining offshore circulation and cross-shelf nutrient 
dynamics in the Arctic. In conjunction with the NSF-funded ISHTAR Program in 
the northern Bering and the Central Chukchi Seas, the MMS-funded Bering 
StraitJKotzebue Sound studies, and the Chnkchi Sea Benthic study, which focus 
on lower-trophic dynamics and their contributions to the Arctic environment, 
the MMS has a major program that cannot be faulted for mediocre science. 

Response FIOHR-16 

The ElMS is aware of the ongoing disagreement between Dr. J. Neff, presently 
with Batelle Laboratories, and the commenter. The EIS does not, in any case, 
state or mean to imply that there is no physiological difference between 
species or populations at different latitudes. There are, however, some 
similarities within the physiological, metabolic, and behavioral makeup of all 
living organisms that can serve as indicators of potential adverse environ- 
mental conditions. It is with this understanding that "compilers" have drawn 
upon the available literature. Differences are recognized, but so are the 
similarities of living things (Savage, 1963). 

Response MOHR-2 - 

See Response HOHR-16 

Response E!OlfR--> 

The EIS remarks in Section III.B.l.c(3) that the offshore benthos in the 
northeastern Chukchi Sea has not been extensively studled. The study referred 



to (Stoker, 1981) was not designed as an in-depth study of the infauna of the 
northeastern Ctn~kchi Sea but rather as a broad survey of infaunal assemblages 
in the Bering ,and Chukchi Seas. As can be clearly seen from Figure 111-13, 
sampling was much more intensive in the Bering Sea. The EIS analysts use the 
best available data. The '1?1S recognizes thnt problems with scale occur at 
multiple levels and are not all resolvable; the comment referring to the lack 
of depicLion of the rocky sl~bstratum in Figure 111-4 is one such problem. 

i\dditional data on benthic organisms in the northcostern Chukchi Sea will be 
forthcoming from several studies funded by the i.l:IS. Some of this work was 
cited i:~ the text in Section 1II.B. l.c(3) as a personal commur~ication with 
Phillips (1786). 'The concern about the intensity of sampling may be amelio- 
rated to some extent by the kr~owlecige that in other areas where much more 
extensive sampling has occurred, predicted effects on benthic communities from 
offshore oil and gas activities are not expected Lo be extensive or major. 

See Response ?lOHK-l6 

The !I:lS recognizes the limitations of the data being used in the analysis and 
vould prerer to have data from multiple years of sampling; however, because 
the \I!S docs not yet have this type of data, the EIS analysts use the best 
available data. 

Response \lOHK-21 

See Responses ?IOHR-16 and IMOHR-20 

Response '10HR-22 

Key elenre~rts used in analyzing the potential effects of oil and gas activities 
or1 various species are the scusitivitics and pcrccived vulnerabilities of the 
speLics. Thnre is no Page 11-43 in the DEIS, but the i.I?lS assumes that the 
cornlnenter refel-s to sr~bsistence activities. There are no commercial marine 
fi511e1-ies in tho Chukchi Sea. 

Inupiat "folkways" did not develop 1111der much smaller populations. Particu- 
larly the coastal whali~lg communities are thought to have been much larger at 
one time than they are today. There were 10,000 Natives in Alaska in 1850. 
By 1900, this number had dropped to 3,000 (Rainey, 1941). The Point Hope 
population is estimated to have been 1,342 in 1800 (Burch, 1981); in 1984 the 
population was 580 (State of Alaska, Dept. of Community and Regional Affairs, 
1985). Wales, another Inupiat whaling village, had a population of 400 in 
1880 (U.S. Bureau of the Census, 1684), while in 1984 the population was only 
136 (State of Alaska, Dept. of Community and Regional Affairs, 1985). Disease 
introduced by the white man caused Native populations all over Alaska to 
plummet. 

It is correct that under the subsistence conditions that existed prior to the 
advent of modern weapons, conservation was not part of the Inupiat 
tradition--but only because there was no need for conservation. However, the 
Inupiat are wise and intelligent people. It would be a mistake (and an 
insult) to say that they cannot take care of their public lands and waters; 
indeed, the North Slope Borough has a fine staff that effectively handles 
these matters. The Alaska Eskimo Whaling Commission also has done well in 
protecting the bowhead whale from over-harvesting, and the "steward agenciesM 
are doing their jobs with "continuous vigilance." It should be noted that a 
UAJOR effect is expected on subsistence harvests as a result of activities 
associated with proposed Sale 109. 

Response WOHR-24 

The EIS does not downplay the perceived vulnerability of the few known kelp 
beds; rather, these communities are highlighted in Section IV.B.3 as being 
particularly vulnerable. The location of as-yet-undiscovered kelp beds may be 
revealed by site-specific biological surveys that can be required by the RSFO 
under potential Stipulation No. 3 (Protection of Biological Resources.) in 
Section I1 .H.2 of the EIS. 

Response MOHR-25 

See Response EIOHR-26. The potential for effects on behavior, reproduction, 
and recruitment is discussed in Section IV.B.3.a(2). Little specific 
information on timing of events such as mate-finding, spawning, etc., is given 
because almost none of this information is known for invertebrates in the 
Chukchi Sea region or the offshore areas of the lower 48 states, including 
California. 

Response HOHR-26 

The position of the commenter is somewhat confusing regarding the importance 
of test organisms to their locality and their longitudinal environment. While 
several researchers have promoted the idea of providing laboratory organisms 
from the marine environment to be used elsewhere, it is important to note that 
this same concept was extended to provide "standard" bioassay test organisms 
that could be shipped to laboratories anywhere in the country for use in 
toxicity tests. These test organisms are usually the less sensitive species 
that are found in more severely polluted environments. It is of interest that 
one of the toughest of the "toughies," the polychaetous annelid, Capitella 
capitata--found primarily in the most polluted of Southern California-harbor 
environments, also is a dominant species within the benthos of the Chukchi 
Sea, as reported by Stoker (1981). This species also is reported in the 
Russian literature as one of the most "usual" for the area (Zenkevitch, 1963). 
D.J. Reish has used Capitella capitata in numerous bioassay tests. The use of 
this highly insensitive organism continues to be questionable for bioassay 
purposes, especially since it thrives in physically disturbed bottom sediments 
(Grassle and Grassle, 1974) and polluted-harbor environments (Reish, 1961). 

Response E10HR-27 

The 96-hour bioassay has been the basic toxicity test for years and still is 
used extensively. The more practical application of this test is to scope the 



toxicity of a substance to determine the general concentration ranges to use 
in more sophisticated tests. More recent state-of-the-art toxicity testing 
includes systems that maintain a constant level of exposure to the test 
organisms for extended periods of time. These tests are designed to also 
determine sublethal effects with respect to fecundity, behavior, reproductive 
activity, growth, early development success, and bioaccz~mulation. 

Even with just the standard 96-hour static toxicity test, comparative 
differences between species or between geographically different members of the 
same species can be deLermined. In some cases, application factors of 0.1 to 
.001 have been applied to static, short-term and long-term bioassay results to 
suggest possible "safe" levels. Attempts also have been made to correlate 
laboratory bioassay results to exposure levels in the field, or "real world." 
None of these tests is without its faults, and it is not the intent of this 
EIS to pose the tests as absolute indicators of any potential environmental- 
contamination problem. The EIS analysts have used the available literature on 
this subject--as it applies to their respective disciplines--with an under- 
standing of the shortcomings of the results. Bioassays will always be easy 
subjects for criticism for "mainstream science," but these criticisms  ill 
persist unnecessarily if "mainstream science" is reluctant to get involved and 
provide the best possible tools with which to answer these questions that 
concern us all. 

Response MOHR-28 

The MNS is trying to obtain this information and looks forward to incor- 
porating pertinent aspects into the EIS analysis. Please refer to the concern 
on Page 8 of the MOHR letter regarding generalizing results from lower- 
latitude test animals to Arctic species. 

Response PIOAR-29 

See Response MONR-27. In addition, it should be mentioned that in the case 
where the Zimmer-Faust research team reported that the organisms did not die 
until the seventh day of a 4.5-day test, one of two conclusions should be 
made: (1) the concentrations used in the 96-hour test were not appropriate to 
obtain the toxic response, and/or (2) a toxic response may not occur until 
some period of increased metabolic activity or developmental change occurs, or 
an increase in physiological activity occurs. In this case, a knowledge of 
the life history of the organisms is critical to the design of the experiment. 
The Zimmer-Faust tests really didn't invalidate or disprove anything. 

Response MOHR-30 

The MMS considers historical rates of platform spillage in the OCS, corrected 
for statistically demonstrated trends, to be 'the most reasonable basis for 
projecting platform spillage in OCS waters. Inspection procedures, regula- 
tions, and safety practices are standardized on the OCS by the USDOI; and 
accurate spill and production information is readily available and statisti- 
cally compatible. The historical OCS database includes production- and 
exploration-spill records for platforms in the Gulf of Mexico and California 
OCS Regions, and exploration-spill records for the Alaska and Atlantic OCS 

Regions. The MMS considers the application of OCS spill statistics to the 
Alaska OCS to be a reasonable extrapolation. The rationale for and validation 
of this extrapolation are discussed in incorporations by reference in Section 
1V.A.l.b. 

Contrary to the implication of the commenter, the accident rates for mobile 
offshore drilling vessels in U.S. and international waters are similar in 
cause and by activity (NRC, 1981); projections of accident rates would not 
have been significantly different if non-OCS accidents were considered in the 
analysis. Note also the NRC's finding that accident rates were poor pre- 
dictors of oil spillage; although the NRC found that accident rates had 
increased in more recent years, rates of oil spillage had actually decreased. 
The EIS does assume that all applicable laws and regulations would be en- 
forced; however, this assumption cannot bias the observed rates of OCS 
spillage upon which the oil-spill-risk analysis is based. 

Response NOHR-31 

The U.S. OCS database used to project spillage in the EIS includes the Santa 
Barbara Channel Platform A spill. The lxtoc I spill occurred in Elexican 
waters in the Gulf of Mexico, "an area where very different conditions 
prevail" (MOHR Comment 30). Data from both these spills are incorporated in 
the effects analyses in Section IV.B.2 and elsewhere. The commenter's concern 
regarding a USDOI waiver of casing requirements prior to the Platform A spill 
is misplaced. This spill is included in the spill statistics used in the EIS, 
regardless of factors contributing to the occurrence of the spill. That is 
the advantage of using historical spill records--contributing factors are 
explicitly incorporated in the spill rate. 

The USDOI evaluates research by its scientific merit--not by a researcher's 
funding source, be it support from industry, a military research laboratory, 
the Federal Government, or another source. 

Response MOHR-32 

The referenced Dawson surveys were conducted 10 years before the Santa Barbara 
oil spill, and the relationship to the decline in the macrophytic algae 
population is difficult to assess at best. Dawson established 45 stations at 
rocky beaches and recorded the populations of seaweeds and marine grasses from 
1956 to 1959. Based on the collections made by Setchell and Gardner between 
1898 and 1920, Dawson concluded that reductions in the number of algal species 
had already occurred by 1959. Two of the primary impacts on the macrophytic 
algal communities in the Southern California area have been increased 
recreational uses of the beaches, and "educational" field trips and collection 
of specimens by marine-biology classes. While some long-term damage may be 
interpreted from the Santa Barbara oil-spill study, the evidence is very 
inconclusive, especially with the presence of numerous natural oil seeps in 
the area and with the abnormally high rainfall and flooding that occurred 
prior to the oil spill. Hartman (1960) reported the extinction of large 
portions of the benthic community near Ventura following heavy spring rains 
that changed the sediment composition. As reported by Fauchald (1971), the 
density reduction in the echiuroid worm, Listriolobus pelodes--concentrated at 
about 40-meter depths--could be the result of drilling activity, changes in 



Response HOHR-37 

Section 22 (Removal of Property on Termination of Lease) of the lease agree- 
ment between the United States of America and the lessee (Sires, 1986) states 
the following: 

Within a period of 1 year after termination of this lease in whole 
or in part, the lessee shall remove all devices, works, and struc- 
tures from the premises no longer subject to the lease in accordance 
with applicable regulations and Orders of the Director. 

Furthermore, Section 20 (Transfer of Lease) states: 

The lessee shall file for approval with the appropriate field office 
of the Minerals flanagement Service any instrument of assignment or 
other transfer of this lease, or any interest therein, in accordance 
with applicable regulations. 

Response EIOHR-38 

$ The commenter's concerns regarding dispersants, the Dispersant Use Guidelines 

C-r of the American Society for Testing and Haterials (ASTH), and dispersant- 

VI effectiveness problems are addressed in summary form in Section 1V.A. 2. e and 
V1 in detail in incorporations by reference in Section IV.A.2.e. The commenter 

should note that the ASTM guidelines were a consensus of many Arctic and 
oil-spill researchers--all and any who expressed interest in reviewing the 
draft guidelines. The commenter should not be concerned about the proprietary 
nature of some dispersant studies limiting the availability of data to 
industry operators. It is these people who generally are the keepers of the 
information. For example, the oil-spill-response cooperative, Alaska Clean 
Seas, has sponsored similar proprietary studies of dispersant effectiveness on 
Alaskan oils. That dispersant supplies would be insufficient to concurrently 
treat two spills the size of Ixtoc I is an unrealistic, extremely improbable 
concern that does not merit consideration in the EIS. Dispersants are just 
one of many tools available in oil-spill-response arsenals (see Sec. 
IV.A.Z.e), and Ixtoc I was the world's largest spill--orders of magnitude 
greater than any OCS-oil-related spill in U.S. waters. 

Response EIOHR-39 

The M?lS appreciates the critique of the National Research council's review, 
Drilllng Discharges. The MMS is trying to obtain results of the Santa Barbara 
investigators and looks forward to incorpo~ating pertinent aspects into its 
analysis. 

Response FIOHR-40 

Appendix H of this EIS has been revised to reflect current conditions and 
alternative sources of energy. All the alternatives noted by the commenter 
are discussed. Economic factors have limited the vitality of several energy 
programs once funded at the National levei; for example, funding of synthetic- 
fuel production was stopped because it was not an economically viable opera- 
tion. However, the U.S. Department of Energy continues to fund experimental 

sediment composition, and/or natural population dynamics. Natural population 
fluctuations are very likely to occur since the density of &. pelodes changed 
significantly, but distribution and the biomass of other macroinvertebrates 
associated with the L. pelodes population did not change. 

Response MOHR-33 

Unsupported hearsay about beliefs of others who also have not conducted 
research on the subject can be given little credence. Spill-effect studies on 
Ixtoc I have been published in peer-reviewed literature and support the 
pre~ise of limited effects (see NRC, 1985). 

Response EIOHR-34 

The USDOI does not claim that proposed Sale 109 would decrease the likelihood 
of tanker spillage, because any oil discovered would be tankered out of 
Valdez; thus, Sale 109 production would not replace imported, tankered oil 
with pipelined OCS oil. The commenter's concern regarding the effectiveness 
of oil-spill response is addressed in Section IV.A.2.e. 

Response EIOHR-35 

The storm referred to by the commenter is referenced in Section III.A.3. The 
phenomenon of ice rideup is noted in Section III.A.4.a(l). 

As noted by its absence from the proceedings, the physical scientists-- 
geologists, geophysicists, meteorologists, and oceanographers--who partici- 
pated in the synttiesis meetings for the Chukchi Sea Planning Area did not 
mention tsunamis as a hazard to petroleum-exploitation activities in the Sale 
109 area (USDOC, NOAA, 1978; Truett, 1984). Based on this information and the 
lack of any area-specific data in the comment, tsunamis are not considered in 
the EIS. 

With regard to the descriptive information base of the EIS, regulations for 
implementing the procedural provisions of the NEPA (43 FR 55978-56007, Nov. 
29. 1987) note the following: (1) "agencies shall reduce excessive paperwork 
by preparing analytic rather than encyclopedic e~lvironmental impact statements 
(1502.2(a)) and reducing emphasis on background material (1502.10) and (2) the 
environmental impact statement shall succintly describe the environment of the 
area(s) to be affected or created by the alternatives under consideration 
(1502.15) ." 

Response fIOHR-36 

It is correct to say that there are alcohol and drug problems among the 
Inupiat. However, it is not the intent of this EIS to analyze the Inupiat 
drinking problem, except as it relates to proposed Sale 109. Importation of 
alcohol and drinking is illegal in all of the North Slope communities except 
Barrow. 'l'trr~s, when easier access to alcohol and drugs occurs with the influx 
of additional people, substance-abuse problems are going to increase, as has 
been the case in Nuiqsut and other Alaskan communities. 



work i n  many a r e a s .  Current research under t h e  purview of t he  DOE O f f i c e  of 
F o s s i l  Energy is focused on techniques f o r  achieving c lean coal  and enhanced 
o i l  recovery (Haywood, 1987, o r a l  comm.). The DOE, i n  conjunct ion wi th  t h e  
Un ive r s i ty  of Alaska and t h e  S t a t e  of Alaska, r ecen t ly  held a  workshop t o  
explore  o p t i o n s  For u t i l i z i n g  Alaskan gas and derormine a r e a s  i n  which DOE 
funding of research would be appropr i a t e .  

Response MOHR-41 

The h i s t o r i c a l  r a t e  of unfor tunate ,  s y n e r g i s t i c  happenings t h a t  con t r ibu te  t o  
t h e  frequency of o i l - s p i l l  a cc iden t s  is i m p l i c i t l y  included i n  t he  s p i l l  
s t a t i s t i c s  used i n  t h i s  EIS .  See a l s o  Response MOHR-30. 



8. Public Hearing Comments and Responses 

Public hearings were held on the Draft Environmental Impact Statement for 
Chukchi Sea Lease Sale 109 on April 10, 1987, in Barrow; on April 13, 1987, in 
Point Hope; on April 14, 1987, in Point Lay; on April 15, 1987, in Wainwright; 
and on April 22, 1987, in Anchorage. A total of 35 persons testified. The 
oral presentations made by the speakers are not reproduced in their entirety 
because of the length of the transcripts. Instead, the significant issues 
discussed by the speakers are excerpted. 

Speakers who presented written documcntation of their oral testimony are 
indicated with an asterisk (*). These exhibits or letters are reproduced in 
their entirety, with il!lS responses following each exhibit. The exhibits are 
located after the respective excerpts from testimony for each hearing. Where 
letters were received that reiterated oral testimony, the reader is referenced 
to the preceding Letter Comments and Responses (Sec. V.A). Speakers are 
listed in the order in which they testified; excerpts from oral testimony 
appcar in the order heard. 

I. Barrow Publ~c Henrlng: 

Speaker 

4 
CL James Savok 
VI 
4 

Earl Finkler 
Eugene Brower 
Elike Philo 
Tom Albert 
Elarie Adams 
Rex Okdkok 
Ronald H .  Brower, Sr. 
Joash Tukle 
Delbert Rexford 
Arnold Brower, Jr. 
John Craighead George 
Nate Olema~~n, Jr. 
Dorcas !laupin 
Robert A. Edwardsen 
ilichael I. Jeffery 

Home/Affiliation 

North Slope Borough 
"City of Harrow 
Barrow Whaling Captains Association 
Korth Slope Borough 
Xorth Slope Borough 
Barrow, Ak. 
Darrow, Ak. 
Harrow, Ak. 
Harrow, Ak. 
Barrow, Ak. 
Alaska Eskimo iihaling Commission 
Barrow, Ak. 
?layor. City of Harrow 
Barrow, Ak. 
Barrow, Ak. 
Darrow, Ak. 

Issues Raised 

1. ?like Philo: The DEIS, in my opinion, underestimates the potential impact 
to bowhead whales: this occurs in the section on impact to bowhead whales 
(Sec. 1V.H). You can sce it in Table S-1, and also in the worst-case analy- 
sis, which is Section 1V.B. In all those cases, the predicted impact to 
bowhead whales is given as minor. In my opinion, those impacts should be 
rated as at least moderate and, actually, preferably, major--especially if 
loss of sexually mature females occurs. In the worst-case analysis, the EIS 
predicts some chronic effects, such as [a] lower fecundity raLe and [a] slower 
population-growth rate. ?ly opinion is that there's so little known about 
bowhead whale reproduction, we should assume the worst. That is, these 

chronic effects would cause a decline in the population, and the population 
may not recover within one generation. According to Table S-2, that's a major 
effect. 

Response: This concern is addressed in Response NSB-60 

2. Mike Philo: I also disagree with the assessment of what will happen when 
there's contact between bowhead whales and spilled oil. One of these is on 
Page 1-15, in the sixth paragraph, where it says that a spill would have to 
occur when and where the whales are present and would have to contact the 
whales in order to put the whales at risk. Ely disagreement is in two parts: 
(1) that it [an oil spill] doesn't have to be when and where the whales are 
and (2) the whales would not only have to contact the spilled oil to be 
affected by it. My disagreement with the when and where is that a spill could 
occur during the winter in the ice and would not necessarily be released until 
breakup; so the oil could be spilled in the winter and not contact the whales 
until breakup when the whales are in the lead. My disagreement with the 
restriction to contact is that whales have been seen milling and feeding along 
the spring-migration route, so that not only would they be likely to contact 
it [oil], but they may ingest it as well--either on the surface, in the water 
column, or through contaminated prey. 

Response: This concern is addressed in Responses NSB-12 and NSB-13. 

3. Mike Philo: The last general area that I have a comment on is the area of 
[impacts on] subsistence hunting. This is another area in which the impacts 
are underestimated. The document predicts that the impacts to subsistence 
whaling would only occur in Point Hope and Wainwright and that the effects 
would be moderate. I think that all the whaling villages would be affected; 
and it's likely that the effect L-ould be major, not minor. There are two 
points that I want to use to support that opinion. One has to do with the 
statement about the IWC [on] Page IV-8-97, in the first paragraph. At the 
Sale 97 hearings, I predicted that if there were an oil spill that contacted 
the bowhead whale population, the IKC might close the subsistence hunt. In 
the 109 documcnt, it says that if an oil spill were to occur when bowhead 
whales were migrating through the Sale 109 area, it is unlikely that enough 
L-hales would be affected for the IWC to suspend bowhead whaling. tly comment 
is that the document itself gives instances where quite a number of whales 
could be contacted. On Page 1-16, in the second paragraph, it talks about 
coniputer simulation of oil spills that are contacted by whales. In one 
instance, it says 0.6 percent of the population are predicted to [be af- 
fected]; and in the second one, it says 1.5 percent of the population would be 
affected. So, based on the last estimate of the bowhead whale population, 
which is 4,417, those percentages come o~lt to 26 whales and 66 whales, respec- 
tively. Compare that to the quota this year and last year--the IkC-imposed 
quota for hunting. 

Then again, on Pagc IV-B-66 in the first paragraph, it says that in a short- 
term spill, no more than a few hundred bowhead whales might be contacted by 
lightly weathered oil; and it says in a longer spill--something like an 
uncontrolled blowout--perhaps the whole population could be affected. If the 
Eskimo whalers were to deliver a nonlethal strike to a whale, that still 
counts as a whale. If that happened all season without a kill, that's the end 
of the hunt for the season. Now, it's hard for me to believe that the III'C 



would accept even 26, let alone 66, or several hundred, or most of the popula- 
tion, without stopping the subsistence hunt. If they did impose a ban on 
subsistence whaling, there's no reason to believe that it would only last 1 
year. That puts it in the category of a major impact; and that would affect 
not just Point Hope and Wainwright but Barrow, Kaktovik, and Nuiqsut as well. 

Response: See Response NSB-63. 

4. EIike Philo: The second example I want to use to show that I think it's a 
major effect on subsistence whaling has to do with some comments that are made 
in the document, on Page IV-B-97 in the third paragraph. In that part of the 
document, it states that whales might be pushed offshore and out of hunting 
range by a combination of industrial noise, poor weather, and ice conditions. 
There's no reason to think that that combination is what's necessary to push 
whales offshore out of range. I think that industrial noise alone could do 
that. If that were a recurring industrial noise every year, the whales could 
be pushed offshore every year; and that would be a major effect on the subsis- 
tence hunt. 

Response: See Response NSB-66 

5. EIike Philo: I have one other comment to make on the area of evaluating 

5 impacts to the subsistence hunt. Actually, this applies to impacts to the 
CI bowhead whales as well. I am referring to a place in the document that begins 
ul 
00 

on Page 1V-B-94, the section entitled Causal Agents Affecting Subsistence 
Patterns. Again, these comments apply to the section on boxhead whales as 
well. There are two types of effects that I think should be included in 
discussing effects on [the] subsistence hunt and on bowhead whales. One is 
the toxic effect of the dispersants. In two places, it [the EIS] talks about 
the increase in the toxic effect of oil due to the addition of dispersants. 
That's one thing. The second thing that I think should be discussed is the 
effects of the actual cleanup operations--the vessel noises, the vessels 
moving in the area, burning of oil, use of mechanical cleanup equipment, and 
probably a number of other cleanup activities, which can be added to this 
list. 

Response: Effects from noise and traffic disturbance are discussed in Section 
IV.B.lO.b(l). Whether noise comes from a vessel cleaning up an oil spill or a 
vessel delivering supplies is not important; it is the noise and presence of 
any vessel that is the important factor to consider. However, mention of 
cleanup activities has been added to Section IV.B.lO.b(l) to address this 
concern. 

6. Hike Philo: Eiy last comment has to do with the whole document itself. I 
have a lot of trouble with the tone of the document, as I did with the Sale 97 
document. A lot of the comments that I have made here tonight might help to 
explain the problem I have with it. . . One example was the question of how 
IWC would respond to a spill. I don't think it was really given as much 
consideration as it should have. I had the same problems with underestimation 
of impacts in this document as I did with the Sale 97 document. And Table S-1 
in both documents, in my opinion, gives the reader the impression that all of 
the deferral alternatives, which were sl~pposedly put there to reduce impacts 
to the environment, actually don't do that, because most of the deferral 
alternatives have essentially the same impacts as the proposals. These are 

the kind of problems which lead me to the conclusion that these two draft 
EIS's were written with a bias toward development at the expense of not 
[providing] an adequate treatment of the potential effects to the environment. 

Response: See Responses KSB-63, SSB-64, and BIA-1 

7. Tom Albert: I was commenting about interference from spilled oil. As you 
realize, in the spring these animals [bowhead whales] axe more or less con- 
fined to the lead system and the associated broken ice. As you well know, 
there's no way to deal with substantial amounts of oil under these conditions. 
And, as tar as we know, almost all of these animals move through this area so 
that oil spills at this time, without any doubt, could be a catastrophe. 

Response: This concern is addressed in Responses STATE-7 and SOAA-55 

8. Tom Albert: Another source of interference, obviously, is noise, and that 
is noise from icebreakers, tankers, and drilling platforms. A particularly 
scary thing would he ships in the leads. The idea of ships being in the 
leads--although some folks may say that if the whales are there,-the ships 
will stay away--I don't believe that because I think the insurance companies 
will require that all vessels take the path of least resistance, and that 
means in the lead or in the associated broken ice. And even though these 
whales are not insured, as far as we know they, too, take the path of least 
resistance. 

Response: This concern is addressed in Response SSB-19. 

9. Tom Albert: If industrial activity is allowed in this coastal deferral 
area during the spring, it could very well interfere with the annual whale- 
counting efforts off of Barrow. These numbers that are generated here during 
the censusing time are what the IWC uses as it helps to detcrmine the harvest 
quotas. So, anything that would negatively impact the counting effort could, 
then, have an impact at the IYC, rzhich would then have an impact on the 
subsistence hunt. As far as I know, this is not mentioned in the document; 
and, as Dr. Philo pointed out, what is mentioned in rcference to the IVC is 
downplayed. I think the document, when it's revised, has got to give due 
consideration to this IWC thing. This is a very, very real thing and, in my 
view, not very well treated in your document. 

Response: See Response NSB-64 

10. ELarie Adams: In your document (it's real hard to read, and the parts 
that I did read), the treatment of the impact on our resources is minimal; but 
when you talk about the impacts on the subsistence hunters, you say something 
like major impact on the subsistence hunters. To me, the two are interrelat- 
ed. If it does impact our people at a major level, co me that means tl~ey've 
been impacted to a point uhere it's affecting the whole ecosystem, including 
the human predators. I'm calling myself a predator; we're part of the cycle 
up here. We have been up here for hundreds and millions of years and have 
depended on our resources up here, and continuously depend on them, especially 
now with the declining revenues. Those resources are going to be rnuctl more 
important that they have been in the last decade up here in tlic \or~il Slope; 
atid any impact on those resources is going to be devastating for the people 
who depend on them. 



Response: It is often difficult for the reader who is not acquainted with 
subsistence analysis to understand why the level of effects for subsistence 
harvests is different from that for biological resources. The biological- 
resource analysis examines effects on an entire population of a resource, 
while the subsistence-harvest analysis only examines effects on a potentially 
small portion of a population--effects that are often localized. If an oil 
spill occurred in the only place where a resource is harvested and during the 
primary month when a resource is harvested, then that harvest could not occur 
for the entire year--which would be a FIODERATE effect. If this occurred in 
two or more consecutive years, the effect would be ?IAJOR. Thus, even though 
an oil spill might not have more than a ?IINOR effect on a biological popula- 
tion, it could have a higher level of effect on the subsistence harvest of a 
localized portion of that population. Similar logic applies to noise and 
traffic disturbance, construction activities, and facility sitings. Levels of 
effects on subsistence harvests also will vary according to whether a harvest 
occurs during a short timeframe or throughout tho year, in few or many places, 
or in low or high numbers. 

11. Rex Okakok: The shoreline of [the] Chukchi Sea has not been adequately 
marked or researched for topography, geology, and soils. Technologies and 
strategies considered to explore for petroleum resources are different from 

4 the Beaufort Sea; and special studies and research are needed to address 
CI adequately the physical and chemical oceanography to test the variability and 
VI the dynamics of ice and water masses, including the special role of the seas 
\O covering the continental shelf, major boundary currents, and exchange of 

adjoining seas. There is still insufficient knowledge of ice and oceano- 
graphic conditions. 

Response: The topics noted in the comment are described in Sections 1II.A and 
I V . A . 3  of the EIS. These topics are, and have been, the subject of many past 
and current studies sponsored by the ?I:IS (see Appendix D). Xany of the topics 
also have been studied through research programs sponsored by publlc and 
private institutions. 

12. Rex Okakok: Further studies are needed in the area of mesoscale inter- 
actions between the ice and structures. and between ice and ships from the 
macroscale of icefflow distribution, movement, size, and thickness to [the] 
macroscale of ice dynamics in the Chukchi Sea as opposed to [the] Reaufort 
Sea. 

Response: The mesoscale and macroscale features of the Chukchi Sea ice regime 
are described in Section III.A.4. Through its Environmental Studies Program 
(ESP) and the Technology Assessment and Research Program (TARP), the !liiS has 
sponsored, or helped to sponsor, a number of research projects related to the 
interaction between sea ice and manmade offshore structures. The ESP sea-ice 
studies arc listed in Appendix D. The TARP studies include: structoral 
materials for Arctic operations, mechanical properties of sea ice, ice forces 
against Arctic structures, development and testing of an ice sensor, ice- 
stress measurements, modeling of ice-structure interactions, engineering 
properties of multiyear-ridge sea ice, and measurement of ice stress around a 
caisson island in the Beaufort Sea (USDOI, Fl!lS, 1987~). 

The small- and large-scale interaction between sea ice and offshore manmade 
structures is also addressed in programs sporisored by individual companies or 
industry associations that are concerned with the design, construction and 
installation, and operation of offshore facilities. 

See also Response NOAA-13 

13. Rex Okakok: No developments should occur until the area addressed 
above--and including the atmospheric/ocean/ice interactions, integrated 
long-term marine-ecosystem studies, marine msmmal research, effects of iioise 
and toxicants on marine mammals and their accumulative effects, terrestrial 
and freshwater biological studies for long-term ecological monitoring of 
natural responses, and man-induced effects--have [a] substantial database. 

Response: Except for freshuater biological studies, the information needs 
identified in Issue No. 13 (and Issue Sos. 11 and 12) are being acquired along 
with similar needs in adjacent lease-sale areas (1Iope Basin and Beaufort 
Sea). Several of the data needs are of a generic nature (i.e., toxicant and 
noise effects on species; atmosplieric/ocean/ice ~nteractions) arid are not 
exclusive to the Chukchi Sea. Sea-ice dynamics specific to the Chukchi 
continue to be analyzed and archived by remote sensing. Extrapolations on 
sea-ice dynamics from data collected in adjacent lease-sale areas are valid. 
Ecosystem processes, by necessity, have to be linked to regional (Arctic and 
global) oceanographic and meteorologic processes. At the present time, there 
are several ongoing regional studies of this nature that include the Cliukclii 
Sea. 

14. Ronald Brower, Sr.: lihen you consider rhe dynamic forces vhich are 
interplaying in our part of the country--say, if you take a best riind and a 
west current, the ice forces are much more dynamic than what k-ould be in the 
Beaufort Sea; and the impact of that 1.ou1d be much greater if you are develop- 
ing sales vhich are going to incorporate drillships. Ln dealing with tllose 
ice ships t!iat would be located in there, as identified in the EIS, it bould 
be detrimental to our coast here and [could] have a much greater impact than 
is identified in your EIS statement. 

Response: The operation of floating drilling vessels 1s described in Section 
IV.A.3.a(l). Thls description also includes a brief discussion of sea-LC' 
forecasting and ice-management techniques. . 
15. Joash Tukl?: \;hen the uholc ice pock stsi-ts piling up, there's ~lotlilng 
to prevent it from going through its coul-se. From rhat point of isiei;, bl~at 
would it be like if the Arctic ice can do that to ships vith ~lirlr captains 
and their cl-ews--rihat bould it be like c{-cii for a floating platform, or a 
tanker, or whatever is used as a drilling rlg out in the tlrctic Ice. Any- 
thing--whatever means are used to prelcnt tlic AI-ctic ice from cl-ush~ng it 
underneath all this ice pack. .2nd he know for a fdct, khnther we are Inspiat, 
or -- Taniks -- [Caucasians], that in the yen,-s gone by r%e all may lisx-e heard how 
that people who lived on top the bluff liertx--once the ice comes up and crusl~cs 
them all under it. If the Arctic ice pack Lan do that, i~hat can [it] do to a 
floating platform or a sliip t h ~ t  11.1s this drilling rig ~n it. If it can do 
that to solid ground--the bluff, imagine vhat it can do to a floating platform 
down on the ice. You may have seen pjctures or have gone over to these 
offshore drilling rigs east of Prudhoe Bay. That is where there j s  mot (much 



current, and they are safe; nothing drastic has happened there. But the 
current is different west of Barrow; from that point of view, it would be very 
difficult--once this ice pack starts piling up--to anything floating on a 
platform or a ship because the currents are much more forceful west of Barrow 
than they are where the offshore drilling is going on east of Prudhoe. The 
currents are different in the Arctic Ocean west of Barrow and east of Barrow. 

Response: Thcse concerns are addressed in Response YRDC-2 

16. Joash Tukle: During fall hunting on the bowhead during 1976, we had gone 
out of Barrow while it was still dark. We had gone by boat, had traveled for 
about a half-hour; but since it was too dark for us to do anything, we cut the 
engine off and waited for the other boats, all the while listening [for] where 
the bowhead was. When the other boats caught up vith us and we finally got to 
where the bowhead[s] were, there were about 150 to 200 whales in one spot. I 
am not telling you now of what somebody told me; I was there. I saw it with 
my own eyes, and it is a fact--the one I'm telling you about right now. So, 
since the offshore drilling startcd bay back over there near Prudhoe or east 
of there, during fall bowhead hunt ir. would seem that the bowhead had taken 
another route on the Arctic Ocean. Because last fall we went whaling starting 
from September, October, November--in all that length of time, all we saw was 

4 3 bowheads and that was way far away down there at the real far distance. If 
L we can take into consideration what the problem is, where we can put the 
a blame, we would all think--whether we are Inupiat [or] whether we're w-- 
0 that all this began to change as the offshore drilling started, though it is 

very far from Barrow. The bowhead, being sensitive to any kind of noise, any 
kind of activity, has startcd taking another route since that time, because 
during fall bowhead hunt it has really changed. 

Response: Ljungblad, Moore, and Clark (1986), M!fS subcontractors who have 
flown aerial endangered-whale surveys over the Beaufort Sea for the past 8 
years, report that groups of feeding bowheads have been observed near Point 
Barrow during 4 of the past 10 years. They speculate that waters near Point 
Barrow may be inconsistent in annual productivity and that this possibly 
explains why bowheads are intermittently seen feeding there. Even prior to 
OCS exploration, Durham (1979) reported occasionally sighted groups of 
bowheads near Point Barrow jn the fall. 

17. John Craighead George: Little has been said about fish. The conclusion 
of the EIS was that the effects would be minor; this may be somewhat pre- 
mature. I suggest you consider the electrophoretic work that's been done on 
the Arctic shore, [which] suggests that the decaluptics (is that what they 
are?) may be reproductively tied--unique to the drainages in the Beaufort Sea. 
You know that each drainage is a separate population. I suggest you contact 
Benny Galloway of LGL, Limited, because I think he did some similar work with 
pink salmon, atid those, of course, would pertain to the Chukchi rivers. It 
may be that if these stocks are unique, that an oil spill, or something during 
out-migration or in-migration, might essentially eliminate a particular stream 
stock. 

Response: The E11.lS is currently funding the research on Arctic char to which 
the commenter alludes. This year, the research is being extended into the 

northeastern Chukchi Sea; but the recent pertinent results of the Beaufort Sea 
work have been added to the text in Section III.B.2. The analysis in Section 
IV.B.4 has been amended accordingly. 

18. John Craighead George: Finally, I'd like to support what Joash Tukle and 
Ron Brower said. I'm not an engineer, but I spend a considerable amount of 
time on the Chukchi side, on the sea ice, and have tracked icebergs going at 
nearly 5 kilometers an hour at the size of this village. I can't imagine how 
any structure could withstand the impact of the multiyear ice going by [at] 2, 
3, 4 knots. 

Response: These concerns are addressed in Response HRDC-2 

19. Nate Olemaun: As you know, the existing pipeline--there's no hunting 
allowed around it. If you put a pipeline from off Point Franklin over to Pump 
Station 2, the same thing would happen right in the middle of our hunting 
area; that would have a major impact, and you address it as minimal. Even 
though you have put [the pipeline] in the impact statement, you look at it as 
minimal, hardly any impact. But if you put a pipeline--say from Point 
Franklin, the way it's indicated, to Pump Station 2--that's going to prevent 
us from traveling between here and Vainwright or Nuiqsut or to any of our 
campsites inland. We would have to make quite a bit of detour to cross. 

Response: The commenter is correct in stating that there are regulations 
against hunting near the pipeline. However, there would be no problems 
associated with crossing the pipeline. According to the approved North Slope 
Borough Title 19 Land Management Regulations and Barrow Zoning Ordinance 
(19.80.040.C, Minimization of Negative Impacts): 

When linear structures such as roads and pipelines are located in 
areas used as corridors by migratory species of wildlife, a means of 
crossing shall be included for those migratory species. . . Above- 
ground pipelines shall be elevated a minimum of five feet, except at 
those points where the pipeline intersects a road, pad or caribou 
ramp. 
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CITY STAFF TECHNICAL COMMENTS ON 
THE PRflPflSl<D OCS T.FASE SAr.E 109 

APRIL 10, 1987 

Tlne City Slaff havr r*rvirwrtl the Chukcslii Spa Salr I 0 9  Draft EIs 
allJ ~,rvqla~~e~1 tw,, tv~-:Vltlit;al merncjr.a~tA~~ms on er~viror~mental a ~ ~ d  
s - : i r ~ . n  : i i 1 r t j  11) sumlnary, it apyrars frum the 
ETS ltldt tttr or11y alter'r~at ivys thit seem to be reasonal~lr frtlm an 
rc:c>nitmj,::, r~ivi r~~r~n~r~rt a I and sul~si,trnce stand point would he 
A1 t errnat ives I1 (nrr r3avelrr!rme;.llt! ar~d VI (r11:r Aevelr~~~rner~t i n  the 
cc>astal arra! . 

5 Altrrrl;rt ive TV !east errl area deferal) wollld provide some prot.eC- 
cr t j,,,, t,:, ar.ras j~nllt.~rtart? t o  Rarrvw sll\raistrllcr act'ivj t ies. How- 

rver, t l~ ntctst impr>rt ant marine mammal spai:irs for subsist rnce 
!l~c:~wt~iacJ ant1 <,tllrr whalrs! would br lrft v~~lnerahlr by develop- 
lnrrtt wi ttait~ t.lteir spritln migrat irln area wrst ar113 r10rt.h of t.11~: 
f e i  a .  Alt)j~i~g), tl~is altrrnative would be preferable to 
el ternat ivr I t o  Barrnw residents, Alterr~at ive VT prr~vides ttlr 
griatrst protect i o n .  

Tt1e Inr:+l ecnrlr>mic imrtert frr~m tile sole ng,pears fairly millnr, 
sir,ce at:<:a~rrfing to t)~r RJS, "tllr numbrr of john tt-t be f i llrd kly 
ttle renio~,s s per.mar,er,t rpsitlctllts is rnt~t projeatef to ha lame. " 
If clrvrlopmrnt is trr procrrrl ; maximum 1or:al 11j re allr] traillj 
effr,rts stno~llrl %tart as simn as possible. 

A1 trrj>at jvr V r  d<:ars rrnt el jmjn;rte a1 1 rvvj rr->r~mrlltal al>d subsjs- 
tertce risk, t~nt it dr>es reglur;e t.tlem. Alternative TI !no develop- 
mer~t ! has no risks t 0 ollr ~ n v j  r~nmerital and ~11hsistf.1)~~ rr- 
st-~llrces, hut it remains tn ~ I P  seen whet-ller Departmrrlt of Tnteri~~r 
wtsuld rvrr i:ll~rcrgr t 11 is c~,rrtjc~,n. 

Finally; tile De~rnrtment of I~,t.erior must take st-eps to protect 
sut>sistelni:c rrh~llr~p~ tlt> matter wl, jch opt jc-BII js chosen. At a 
minimum, Department of Intrrii,~ shi,\~lt:l severely restrict 
Isrnt act ivi t iet. duri819 t:ri tjcal mjgration prri~-ds for marine 
ntammo Is. 
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SURJ: OCS LEASE SALE 109; 
SOCTOECONOMTC CONSIDERATIONS 

Attached is a memorandum from Monte Engel covering some environ- 
mental concerns with the proposed federal OCS Lease Sale 109 
whjch runs from Point Hope past Wainwright to a point approxi- 
mately 31.5 miles southwest of Barrow. Monte summarizes the six 
drvelopment alternatives very well and recommends as the only 
reasonable choices I1 (no development) and VI (no development in 
the coastal area). Since, as he notes, it is unlikely the De- 
partmsnt of the Interior will choose TI (no development), a 
possibly more realistjc alternative njght be VI (no development 
in the coastal area). 

Socioeconomic Considerations: 

This sale will not have a significant effect on the local Borough 
economy. With or without the sale, "the unemployment rate for 
Native residents would still reach 50 percent by 2 0 0 5 , "  according 
to the ETS. 

"The effect of proposed sale 109 on the economy of the North 
S.iope Borough reglon would be NEGLTGJBLE," according to the EJS. 

So evert the full sale itself would have s NEGLIGIBLE effect on 
jobs and the economy in the North Slope Borough. Alternative VI, 
(no development in the coastal area) recommended by Monte would 
have only a sljghtly less impact on the economy. According to 
the EIS, under VI, "the number of production platforms installed 
and operated would he reduced by over PO percent, and the number 
of production wells drilled would be reduced by over 15 percent." 
The reduction would make alternative VJ only about 10 percent 
less economically significant on the North Slope Borough economy, 
an effect the EIS calls NEGLTGJRLE. Even the No Development Al- 
ternative (IT) would have only a "MINOR" effect on the North 
Slope Borough economy, according to the EJS. In addition, "the 
number of jobs to be filled by the regions permanent residents is 
not projected to be large." 
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Increased popillat ion associated Sale 109 developm~r~t could result 
in somewhat l)lgJ~rr North Slope Ror~lugh opera t ing revenues and 
expenditures, accordir~g to the EIS, "by allowing collection of 
additional property-tax-operations revenllps that are proportional 
to the North Slope Boroligh population. " 

According to the EIS, Sale 109 is projected to increase North 
Slope Borough operating expenditures by 10 percent or more be- 
tween 1997 a~ld 2010. Of course, even the more rcstrlcted option 
VI ( no development in the coastal area ) would apparently still 
result Jn about a nine percent ~ a l n  fn NSB operating expendi- 
tures, only one percent lower than projections for the full sale. 

CITY OF BARROW I1 

MEMORANDUM 

TO : Mayor Olemaun & Council Members 
FROM: Monte Engel, City Attorney 9-e 
DATE : April 8, 1987 
SUBJECT: OCS Lease Sale 109 
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BOX 629 
BARROW. ALASKA 99723 

PIIONE (907) 852-521 1 

This memo will address the environmental concerns the staff has 
with the proposed OCS Lease Sale 109. The Sale 109 area starts 
at Point Hope, goes straight west approximately 80 km (50 miles) 
to longitude 169 W, then north to latitude 73 north, then east to 
longitude 162 W, then south to latitude 71 N, then east to the 
coast approximately 50 km (31.5 miles) south west of Barrow. 

The Draft Environmental Impact Statement prepared by the Minerals 
Management Service contains six development alternatives. Alter- 
native I is full development of the sale area. Alternative I1 is 
no development of the sale area. Alternative I11 is to simply 
delay development for two years. Alternative IV is to develop 
the entire sale area except the costal area from south of Barrow 
to south of Point Lay. Alternative V is to dcvelop the entire 
sale area except from Point Hope to Cape Sabine. Finally, Alter- 
native VI would be to develop only that portion that is at least 
41 km (25.6 miles) from the shore. 

The only alternatives that seem to be reasonable choices are 11 
(no development) and VI (no development in the coastal area). 
The area identified in Alternative VI for no development is iden- 
tified as the bowhead whale spring migration corridor, and as the 
major area for other marine mammal subsistence hunting. Alterna- 
tive VI does not completely eliminate all risk of impact on sub- 
sistence activities by development, but it does reduce them. If 
development in sale area 109 is going to take place, this is the 
best alternative for the people of Barrow. Alternative I1 has no 
risks, but it is unlikely that the Department of Interior will 
choose this option. 



Response BARROW- 1 

The Department of t he  I n t e r i o r  atid t h e  ?l!iS a r e  mandated by Federal  law t o  
p r o t e c t  marine mammals and endangcrcd s p e c i e s ,  and t h e  !l!lS in tends  t o  f u l f i l l  
i t s  r e s p o n s i b i l i t i e s  under t h i s  mandate. The ![?IS has evaluated s e v e r a l  
m i t i g a t i n g  measures included i n  t he  FEIS t h a t  could be used t o  minimize 
adverse  e f f e c t s  on marine mammals and endangercd spec i e s  ( s ee  Set. I I . H . 2 ) .  

Response BARBk:? 

Thjs  concern is addressed i n  Response BtL<k .. 1.  

Response BARROIC 

The EiElS does n o t  have t h e  l ega l  a u t h o r i t y  t o  r e s t r i c t  onshore cons t ruc t ion  
a c t i v i t i e s  t h a t  may be a s soc ia t ed  with the  onshore o i l  and gas development 
t r a n s p o r t a t i o n  scena r io .  However, t he  BLEi and t h e  Alaska DSR and ADF&G may 
r e q u i r e  seasonal  r e s t r i c t i o n s  on p i p e l i n e  and road cons t ruc t ion  dur ing t h e  
ca r ibou-ca lv ing  and spring-migration pe r iods .  



2. Point Hope Public Hearing: 

Speaker llome/Affi liation 

4. Wainwright Public Hearing: 

Speaker Home/Affiliation 

James Savok 
Jack Schaefer 
Leo Kinneeveauk 

Uorth Slope Borough 
Point Hope, Ak. 
Point Hope, Ak. 

Issue Raised 

1. Jack Schaefer: [In] Section V, Conzu':,.tion and Coordjnation [with local 
governments and Native organizations], there is a lack of the village corpora- 
tion in Point Hope and also the Native Village of Point Hope, which is an IRA 
government. Also, I be1 icve a few oLher IRA governments are not listed here. 

Response. The text in Sectlon VI (Sec V In the DEIS) has been amended to - 
address this conLern. 

3. Point Lay Public Ifearing: 

Speaker HoaelAffiliation 

5 Annie !lartin 

w Jack Susook 

o! Nancy Lampe 
A A1 len Attongowruk 

Willie Tukrook 
Amos Agnasagga 

Point Lay, Ak. 
Point Lay, Ak. 
Point Lay, Ak. 
Point Lay, Ak. 
Point Lay, Ak. 
Point Lay, Ak. 

Issue Raised 

1. Willie Tukrook: I'd like to see this lease sale postponed or canceled due 
to the fact that not enough noise-pollution study has been done on the 
belugas; we have no idea now the noise will affect them. It might change 
their migratory routes. It might be too much activity around if the lease 
sale goes through, and it might chase the belugas away. I've scen the same 
thing happening in Kotzebue. The belugas hardly go into Kotzebue Sound 
anymore, where they used to be numerous. It might be due to activity or noise 
pollution. But I think some kind of a study should be made and included in 
the EIS before this lease sale takes place. 

Response: Noise associated with exploration-drilling units, production 
platforms, marine vessels, and aircraft associated with the proposal is not 
likely to cause any long-term displacement of beluga whales from the Point Lay 
subsistence-hunting area. Extensive vessel and air traffic associated with 
oil and gas activities in the ?lackenzie River Delta area in Canada have not 
displaced beluga whales that occur in that area, nor have they greatly 
affected beluga whale hunting in the area (see discussion in Sec. IV.B.6.b(2) 
and ( 3 ) ,  Noise and Disturbance Effects). The EI?IS Alaska OCS Region has 
proposed a study to investigate the potential effects of icebreaker-vessel 
noise on the migration and behavior of beluga whales; this study may be funded 
in the future. 

Charles Brower 
Jim Allan Aveoganna, Sr 
Lydia Agnasagga 
Florence Ahmaogak 
Winfred Ahvakana 
Luke Kagak 
Alma Bodfish 
Jim Allan Aveoganna 
Mr. Bodfish 

North Slope Borough 
Wainwright, Ak. 
Wainwright, Ak. 
Wainwright, Ak. 
Wainwright, Ak. 
Wainwright, Ak. 
Wainwright, Ak. 
Wainwright, Ak. 
h'ainwright, Ak. 

5. Anchorage Public Hearing: 

Speaker Home/Affiliation 

Rich Ogar "Alaska Oil and Gas Association 
"Brown & Root U. S . A. , Inc . 



U.S. DEPARTMENT OF INTERIOR 
MINERALS MANAGEPIENT SERVICE 

FEARING OFT PROPOSEG 
OIL AND GAS LEASE SAXE 
CHI'YCFI SEA SALE 109 

rA..y, 1988 

April " ? .  1987 
Anchordgc.. Alaska 

Ply name is Rich Opar. I am employed by ARC0 Alaska, Inc., in the 

Issue Advocacy Depcrtment and have been a resident of Alaska since 

!?&'I. I am appearing here today on behalf of the Alnska Oil and 

Gas A~sociation (AOGA). AOGA is a trade association whose members 

account for the bulk of oil and gas exploration, production and 

< transportation activities in Alaska and on the Alaska OCS. f"ar.y 
C 
m 
wl of AOGA's members are interested in the proposed Chukchi Sea Lease 

Sale. In addition to my remarks today, AOGA will be submittirg 

written comments for the record. 

At the outset, let me state AOGA's primarv recornendations for 

this ?.ease Sale: 

1. That Alternative I, offering the entire proposed 

sale area on schedule, be adopted; and 

2 .  That no seasonal drilling limitation be inposed. 

order tc 'assure national security, reduce dependence on foreign 

sources, and maintain a favorable balance of payments in worlc' 

trade.'" (DEIS p. 7-1 )  

It is essential that the proposed Chukchi Sea Sale 109 proceed on 

schedule if the Congress ional ly-mandsted energy objectives are to 

be achieved. The PEIS recognizes that economic, political and 

social benefits will accrue from the availability of domestic 

offshore petroleum production. It also describes the impact of 

the cancellation of the sale (Alternative 11) as follows: "The 

cancellation of the proposed lease sele could reduce future OCS 

oil production, prolong the need for imported oil, and add to a 

national need to develop alternative-energy sources.". (DEIS at 

F. IV-C-1). 

A failure to evaluate the hydrocarbon potential of the Chukchi Sea 

Lease Sale area at this time would be a significant set-back to 

the effort to evaluate this nation's remaining resource potential. 

The mean resource level projected in the DEIS for this lease sale 

is 7.68 billion barrels. This resource potential is important and 

must be evaluated. The discovery here of commercial reserves 

could help to insure uninterrupted energy supplies for the Uaticn 

at a time when they may be direly needed. 

It is appropriate to reflect on the purpose of this proposed lease 

sale. The DEIS states, "In 1978, Congress mandated the DO1 to 

engage in 'expedited exploration and development of' the OCS in 



According to Interior Secretery Donald Hcdel, America is facing e r  

avoidable energy crisis. "P.voidableW because many continue to 

believe that oil will remain abundant on the world m?rket in the 

foreseeable future fespite what OPEC may do. Put, unl.ess we 

prepare for the future emergence o. ??EC as the dominant force in 

the internationel world market, the Secretary warns that "the 

chances of a crisis grows greeter and the potential conseq.uences 

become increasingly onerous". 

The February. 1987 National Petroleum Council report entitled 

"Factors Affecting U.S. Oil and Gas Outlook" states that Aaerican 
$ 

oil imports will rise from 27% of eomestic consumption in 1985 to 
0\ 
Q\ 50% by the early to mid-1990's. 

The repcrt states further that in 1986 domestic oil production 

dropped by 700,000 barrels a day, oil demanc' increased by 2.5 

percent and oil imports rose 23 percent (to 33 percevt of supply). 

A continued decline in productior and exploratory and development 

drilling will reduce production capability in the future, which, 

when combined with growing demand, will result in even greater 

dependence on imports. The nation must address the increased 

vulnerability that will inevitably result from a continuation of 

these trends. Certainly, Sale 109 is one of the steps we should 

take to reverse such tren$s. 

Sased on geology and or geophysical data, the United States has 

substantial undiscovered oil and gas resources. These resources 

are relatively high cost because they are located either in 

sraller fields or in remote and hostile environments. Discovery 

acd develcpment of these resources will require significan? 

investment ard development of e.xisting and new techno1og)r. 

Environmental conditions in the Chukchi Sea will be demanding. 

However, industry has the proven ability to operate safely in the 

OCS in general, and in the Bering Sea and adjacent Eeaufort Sea 

OCS areas in particular. All OCS activities are carefully regu- 

lated, both prior to and after a lease sale, by various federal 

and state agencies under several statutory and regulatory pro- 

grams. Industry has the technology and equipment available now to 

safely explore the Chukchi Sea and is confident that it can do so 

without significant adverse environmental effects. 

With regard to the question of the effect of OCS exploretory 

activity on subsistence hunting of whales, we believe it is 

important to note that in 1986 the villages of Kaktovik and 

Nuiqsut were successful in obtaining 4 whales cut of their tctal 

limit of 5. These kills were made during a period. when marine 

seismic and exploratory drilling activities were beinp carried out 

in the immediate vicinity of the hunting area which was in the 

eastern portion of the Beaufort Sea Sale 97 area. The fact that 

the subsistence hunt, seismic operations and drilling operations 



all came to successful conclusions offers evidence tbat drilling 

and seiswic activity can occur without interfering with subsis- 

tence activities. 

Tract deferral alternatives are r,: justified by the MMS analysis 

in the DETS which concludes that there is no change in potential 

adverse impact by deferrals. According to the DEIS, Table S - l ,  

the Deferral alternatives offer no environ~ental advantages over 

proceeding with the proposal, Alternative I. For that reason, and 

because of our urgent national energy needs, AOGA strongly sup- 

ports Alternative I, and urges that the entire proposed lease sele 

area be offered on schedule in May, 1988. Even if the offering is 

held on schedule and commercial quantities of petroleum are 

discovered, the DEIS mean resource scenario indicates that it 

would be at least 1999 before the first barrel of oil would be 

produced from the Chukchi Sea (DEIS Table 11-3).  It is unclear 

what the state of world political relations ~ n d  energy supply 

circumstances may be in 1999, but it is clear thet if this lease 

sale does not go forward on schedule, the potential reserves in 

the Chukchi Sea would not be available in this century to contri- 

bute to the Nation's security or energy supply. 

As I have discussed, the United States remains vulnerable to 

energy supply disruptions. That vulnerability is increasing daily 

at a dramatic rate. No one curative neasure will solve the 

problem; however, holding the proposed lease sale on schedule, and 

without seasonal drilling limitztions, would be a positive step in 

the rigb.t direction and one that nust be taken. 

Thank you for this opportunity to comment today. 
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Draft bvironmentil Impact Statement 

Chuck Becker 

Director 

of 

G o v e m t a l  Affairs 

B r m  & Root USA, Inc. 
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of 
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THE ALLIANCE a 
MEXBER 

T -- 
A a,, Chuck Becker, Director of Govcnvncntal Affairs for Erown 6 Root USA 

i n  Alaska and a m  here tcday representing the Alaska Support Industry 

Alliance :or which I am Vice Pi-esident of W i i c  Policy. 

Srz r,:lia;lce is 'he concerted voice of over 356 firms throughout Alaska 

irkich, dkectly aid indirectly, serve idle n& of Alaska's petroleum 

a d  inining industries. Ox ~mihrs represent a diverse group of businesses 

f r m  cirilling and wnstructio~l cca~lpanies to  firms in real estate, finance 

a d  trarsporkation, -Lo m e  but a few. klthough hetrqenous in appearance, 

a l l  mmkers of the dlliance unite unGer a corrmon understanding that v i ta l  

a d  dynziic petrol em^ and mining industries irl Alaska-are fundawntal t o  

their s ~ c c e s s  and to the jobs of their wloyees.  Members of the Alliance 

:om Lye b c b e  of the s ta te ' s  private sector. 

ale Alliance supprts  and endorses Alternative 51 as  outlined in the.Chuckchi 

Sea Sale XI09 &-aft enviromwntal impact stat-t (MMS 87-0009). Under the 

proposed alternative, leasing muld occur about one year £ran now with possible 

exploratoiy drilling to cammce a b u t  one year thereafter. Asmming that 

the price of o i l  firmi sufficiently t o  spur exploratory drilling and possible 

cmmrcia: p rduc t im of a discovery within the sale area, not a drop of o i l  

mu16 be available to the Arrerican cons- unt i l  the turn of the century. 

Those assumptions, haever, mus t  be underpinned w i t h  another set  of assumptions 

amng viiich are the potential delays associated with lit igation which w i l l  

likely be brcught forwarcl i n  opposition to the sale or one of the several 

devel-tal initiatives it w i l l  trigger: Despite recent rulings by the 

U.S. S u p r a  C c x r t ,  the likelihood of a sui t  to block the plan as  defined in 

Alternative $1 is great. 

Yet the United States can ill afford delays in  discweries of n w  h y m b o n  

resources. Today we are imp* nwre o i l  than were when cur nation was 

humiliated and blackmiled by foreign nations which today continue to supply 

the world's increasing appetite for  energy. All indications are that  th i s  

trend kwuds greater dependency w i l l  continue placing our nation a t  great 

and grave risk. 

Anerica's dcmstic petroleum industry has p m e n  i t se l f  responsible, responsive, 

highly innovative a d  capable of devel-t without insult to our environmat 

or to Chose fragile cultures w i t h  which such developnslt interacts fran t i n e  to 



rrom a ml-c p m h i a l  prspective, Alaska's wonany is in a tailspin. f i n y  

of our nrmlxrs have had to lay off valued employees, have undergone f u n a t d l  

structur,?l changes and sm even have had to declare lxnkruptcy o i  have sinply 

dissolvcci. Careers and families have been greviously disrupted. Those who 

bclievcd that they were providing for future retirenent by investing in real 

estate in Alaska have had their dreamt trashed and their prsonal finances 

Aihrcwn into shambles. And, as we lm6 rround for a glimner of hope, we see 

that the political w i l l  t o  make Arwica great by developing its energy potential 

is either tied up in courts or in the Congress. Tied up because s c m ~  refuse t o  

accept factual evidence which derrnnstrates the safety and enviro-tal 

c-tability of petroleum exploration and developtwt, prefering to assume the, 

"yes, but, what i f  ..." posture - an attitude that now m s t  be balanced by 

available science and proven track records.  ow longer can this  nation acquiesce 

t o  concerns of well m i n g  individuals who have not taken the tint? t o  study 

the evidence but who have sufficient nwney t o  hire legal talent t o  give vent t o  

their  anxieties. 

T ~ I W  is running out on us. me  Japanese, patient observers of global history, 

are convinced that Anerica's lack of w i l l  to excell with its associated social 

evils i s  an inexorable path of decline on which a l l  great nations of the w r l d  

have trod. We m s t  prove them wrong. If not for ourselves, then for  our children 

who w i l l  inherit  our legacy. 

The Alaska Support Industry strongly urges the deparAmnt to ac t  decisively 

and affirmatively on Alternative #l. 



V I .  CONSULTATION AND COORDINATION 

A .  Development of t h e  Proposal 

The proposed Chukchi Sea Sa le  109 i s  one of 37 proposed OCS s a l e s  included i n  
t h e  cu r r en t  5-Year O i l  and Gas Leasing Program. O f f i c i a l  coordinat ion with 
o the r  government agencies ,  indus t ry ,  and t h e  pub l i c  regarding t h i s  proposal 
began on June 1, 1984. A t  t h a t  t ime, t h e  MMS requested resource r epo r t s  from 
a l l  Federal  agencies with e x p e r t i s e  p e r t i n e n t  t o  t h e  proposal and t h e  proposed 
s a l e  a r e a .  Next, on January 28, 1985, a Ca l l  f o r  Information and Notice of 
I n t e n t  t o  Prepare an EIS were issued reques t ing  expressions of indus t ry  
i n t e r e s t  i n  blocks wi th in  t h e  Ca l l  a r ea  and request ing comments on environ- 
mental i s sues  r e l a t e d  t o  poss ib l e  o i l  and gas l ea s ing  i n  t h e  a r e a .  Responses 
were received from 12 companies, t h e  S t a t e  of Alaska, t h e  National Marine 
F i she r i e s  Serv ice ,  t h e  U.S. F ish  and Wild l i fe  Service,  t h e  Environmental 
P ro t ec t ion  Agency, t h e  C i ty  of Wainwright, and the  North Slope Borough. 

Following eva lua t ion  of t h e  a r ea  nominations and environmental information 
received i n  t h e  process  descr ibed above, t h e  MMS submitted a recommendation 
f o r  area s e l e c t i o n  t o  t h e  Sec re t a ry .  On May 28,  1985, t h e  Secre ta ry  of t h e  
I n t e r i o r  s e l e c t e d  t h e  e n t i r e  Chukchi Sea Planning Area a s  t h e  Sa l e  109 a rea  
f o r  f u r t h e r  environmental s tudy .  (See Sec. I . A  f o r  more d e t a i l s .  ) 

B .  Development of t h e  EIS 

During prepara t ion  of t h i s  EIS, Federa l ,  S t a t e ,  and l o c a l  agencies;  indus t ry ;  
and t h e  pub l i c  were consul ted t o  ob ta in  d e s c r i p t i v e  information, t o  i d e n t i f y  
s i g n i f i c a n t  e f f e c t s  and i s s u e s ,  and t o  i d e n t i f y  e f f e c t i v e  mi t iga t ing  measures 
and reasonable a l t e r n a t i v e s  t o  t h e  proposal .  The information received was 
considered i n  prepar ing  t h e  EIS. In  add i t i on ,  scoping meetings were held t o  
more c l e a r l y  and s p e c i f i c a l l y  i d e n t i f y  i s sues  and a l t e r n a t i v e s  t o  be s tud ied  
i n  t h e  EIS. Scoping information can be found i n  Sect ion I . D .  Departmental 
agencies with i n t e r e s t  and e x p e r t i s e  i n  t h e  OCS were consul ted during t h e  
development of t h e  p o t e n t i a l  l ea se  s t i p u l a t i o n s  f o r  t h i s  proposal  ( see  Sec. 
I I .H .2 ) .  

C .  L i s t  of Contacts f o r  Review of t h e  EIS 

Federa l ,  S t a t e ,  and l o c a l  government agencies;  academic i n s t i t u t i o n s ;  indus- 
t r y ;  s p e c i a l - i n t e r e s t  groups; o ther  organiza t ions ;  and p r i v a t e  c i t i z e n s  were 
consul ted p r i o r  t o  and during t h e  prepara t ion  of t h i s  EIS. These agencies ,  
i n s t i t u t i o n s ,  groups, and ind iv idua ls  a r e  l i s t e d  below and were s e n t  copies of 
t h e  EIS f o r  review and comment. 

Federal  Agencies 
Department of Agr icu l ture  
~ e p a r t m e n t  of commerce 

National Oceanic and Atmospheric Administration 
National Marine F i s h e r i e s  Service 
National Marine Mammal Lab, Northwest and Alaska F i she r i e s  Center 

Off ice  of Coastal  Zone Management 
Department of Defense 
Department of Energy 



Department of t h e  I n t e r i o r  
Advisory Council on Hi s to r i c  Preservat ion 
Alaska Resources Library 
Bureau of Indian Af fa i r s  
Bureau of Land Management 
Bureau of Mines 
F ish  and Wild l i fe  Service 
Geological Survey 
National Park Service 

Department of S t a t e  
Department of Transportat ion 

Off ice  of P ipe l ine  Safety 
U .  S.  Coast Guard 

Environmental Pro tec t ion  Agency 
Marine Mammal Commission 
Naval Ocean Systems Center 
Nuclear Regulatory Commission 

S t a t e  of Alaska 
Alaska Power Authority 
Department of Community and Regional Affa i r s  
Department of Environmental Conservation 
Department of F ish  and Game 
Department of Natural Resources 
Department of Transportat ion and Public  F a c i l i t i e s  
Off i c e  of t h e  Governor 
Off ice of Management and Budget, Divis ion of Governmental Coordination 
S t a t e  H i s t o r i c  Preservat ion Office 
Universi ty  of Alaska 

Arc t ic  Environmental Information and Data Center 
I n s t i t u t e  of Socia l  and Economic Research 

Local Governments and Native Organizations 
Alaska Native Foundation 
Arc t ic  Slope Regional Corporation 
City of Atqasuk 
Ci ty  of Barrow 
City of Kaktovik 
Ci ty  of Nuiqsut 
City of Point  Hope 
City of Point Lay 
Ci ty  of Wainwright 
Diomede Ci ty  Council 
Kuukpik Corporation 
Maniilaq Association 
Municipality of Anchorage 
NANA Regional Corporation 
Native Vi l lage  of Point Hope 
North Slope Borough 
Northwest Arc t ic  Borough 
Tigara Corporation 
Ukpeagvik Inupia t  Corporation 



Spec ia l - In t e re s t  Groups 
Alaska Eskimo Whaling Commission 
Alaska Land Use Council 
Alaska Legal Services  Corporation 
Bering Sea   is her man's Associat ion 
Canadian Department of Indian and Northern A f f a i r s ,  

Off i c e  of Northern Research and Science Advisory 
Defenders of Wi ld l i f e  
EBASCO/Envirosphere 
Friends of Animals, Inc .  
Greenpeace New England 
National Audubon Society 
National Ocean Indus t r i e s  Associat ion 
Natural  Resources Defense Council, Inc .  
North P a c i f i c  F i she r i e s  Management Council 
Northern Alaska Environmental Center 
Northern Southeast Aquaculture Associat ion 
S i e r r a  Club 
Trus tees  f o r  Alaska 
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Appendix A 
L i s t  of Tables 

Table A-1 

Table A-2 

Table A-3 

Table A-4 

Table A-5 

Table A-6 

Table A-7 

Table A-8 

Table A-9 

Table A-10 

Table A - l l  

Table A-12 

Table A-13 

This  t a b l e  appears  i n  t he  t e x t  a s  Table I V - 4 .  

Monte Carlo e r r o r  a s  a  func t ion  of t he  number of t r i a l s  and the  
est imated p r o b a b i l i t y .  

Condi t iona l  p r o b a b i l i t i e s  t h a t  during the  summer an  o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  t a r g e t  
w i th in  3 days. 

Condi t iona l  p r o b a b i l i t i e s  t h a t  during the  summer an o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  t a r g e t  
w i t h i n  1 0  days. 

Condi t iona l  p r o b a b i l i t i e s  t h a t  during t h e  summer an o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  t a r g e t  
w i t h i n  3 0  days. . 

Condi t iona l  p r o b a b i l i t i e s  t h a t  during the  summer an  o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  land 
segment w i th in  3 days. 

Condi t iona l  p r o b a b i l i t i e s  t h a t  dur ing  t h e  summer an o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  land 
segment w i th in  10 days. 

Condi t iona l  p r o b a b i l i t i e s  t h a t  during the  summer an o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  land 
segment w i th in  3 0  days. 

Condi t iona l  p r o b a b i l i t i e s  t h a t  dur ing  the  win ter  an o i l  s p i l l  
s t a r t i n g  a t  a p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  t a r g e t  
w i t h i n  3 days. 

Condi t iona l  p r o b a b i l i t i e s  t h a t  during t h e  win ter  an o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  t a r g e t  
w i th in  10 days. 

Condi t iona l  p r o b a b i l i t i e s  t h a t  dur ing  t h e  win ter  an  o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  t a r g e t  
over t h e  e n t i r e  w in te r  season. 

Condit ional  p r o b a b i l i t i e s  t h a t  dur ing  t h e  win ter  an o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  land 
segment w i th in  3 days. 

Condi t iona l  p r o b a b i l i t i e s  t h a t  dur ing  the  win te r  an o i l  s p i l l  
s t a r t i n g  a t  a  p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a  c e r t a i n  land 
segment w i th in  1 0  days. 



Table A-14 

Table A-15 

Conditional probabilities that during the winter an oil spill 
starting at a particular location will contact a certain land 
segment over the entire winter season. 

Combined probabilities of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over 
the expected production life of the lease area, proposal vs. 
Coastal Deferral Alternative vs. cumulative case. Probabilities 
are for summer spills of 1,000 barrels and greater. 

Table A-16 Combined probabilities of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments 
over the expected production life of the lease area, proposal 
vs. Coastal Deferral Alternative vs. cumulative case. 
Probabilities are for summer spills of 1,000 barrels and 
greater. 

Table A-17 

Table A-18 

Combined probabilities of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over 
the expected production life of the lease area, proposal vs. 
Coastal Deferral Alternative vs. cumulative case. Probabilities 
are for winter spills of 1,000 barrels and greater. 

Combined probabilities of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments 
over the expected production life of the lease area, proposal 
vs. Coastal Deferral Alternative vs. cumulative case. 
Probabilities are for winter spills of 1,000 barrels and 
greater. 

Table A-19 

Table A-20 

Table A-21 

Table A-22 

Combined probabilities of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over 
the expected production life of the lease area, proposal vs. 
Coastal Deferral Alternative vs. cumulative case. Probabilities 
are for summer spills of 100,000 barrels and greater. 

Combined probabilities of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments 
over the expected production life of the lease area, proposal 
vs. Coastal Deferral Alternative vs. cumulative case. 
Probabilities are for summer spills of 100,000 barrels and 
greater. 

Combined probabilities of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over 
the expected production life of the lease area, proposal vs. 
Coastal Deferral Alternative vs. cumulative case. Probabilities 
are for winter spills of 100,000 barrels and greater. 

Combined probabilities of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments 
over the expected production life of the lease area, proposal 
vs. Coastal Deferral Alternative vs. cumulative case. 
Probabilities are for winter spills of 100,000 barrels and 
greater. 



Table A-2. -- Monte Carlo error as a function of the number of trials and the 
estimated probability. 

NUMBER OF TRIALS 

PROB 

0.02 
0.04 
0.06 
0.08 
0.10 
0.12 
0.14 
0.16 
0.18 
0.20 
0.22 
0.24 
0.26 
0.28 
0.30 
0.32 
0.34 
0.36 
0.38 
0.40 
0.42 
0.44 
0.46 
0.48 
0.50 

Level of significance - 90 percent 
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Table A-3. (Continued) -- Conditional p r o b a b i l i t i e s  (expressed a s  percent  chance) t h a t  during t h e  summer an o i l  
s p i l l  s t a r t i n g  a t  a  p a r t i c u l a r  l oca t ion  w i l l  contac t  a  c e r t a i n  t a r g e t  wi th in  3  days. 

Target  

Land 
Sea Segment 1 
Sea Segment 2 
Sea Segment 3  
Sea Segment 4  
Sea Segment 5  
Sea Segment 6 
Sea Segment 7  
Sea Segment 8  
Sea Segment 9 
Sea Segment 10 
Seabird Concent. I 
Seabird Concent. I1 
Bering S t r a i t  Area 
Migrat. Corr idor  A 
Migrat. Corridor B 
Migrat. Corr idor  C  
Whale Area A 
Whale Area B 
Whale Area C 
Peard Bay Area 
Barrow Subsis.  Area 
Wrght. Subsis.  Area 
P. Lay Subsis.  Area 
P.Hope Subsis.  Area 
Any Subsis.  Area 

526 527 528 529 530 531 
n  n  n  n  n  n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n  n  n  n  n 1 0  
n n  n  n 4 0  n  
n * n n n n  
n n n n n n  
n  n  3 2 7  n  n  
n n n n n n  
n n n n n n  
n n n n n n  
n  n  n *  n  n  
n n n n n n  
n  n  n  n  n  n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n * n n  
n n n n n n  
n n n n n n  
n n n n n n  
n  n  n *  n  n  

Hypothetical S p i l l  Location 
532 533 534 535 536 537 538 

n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  

* * n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n  n  n  n  n  n  n  
n w n n n n n  
n  n * *  n * *  n  n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n . n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  

539 540 541 542 543 544 545 546 
n n n n n n n n  
n n n n 3 3 n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n 2 0 n n n n n  

2 7 n n n n n n n  
n n n n n n n n  
n n n n n n n n  
* * *  n  n  n  n  n  
n n n n n n n n  
n n n n n n n n  

5 0 n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  

Note: * = Greater  than 99.5 percent;  n  = less than 0.5 percent .  
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Table A-4. (Continued) -- Conditional p r o b a b i l i t i e s  (expressed a s  percent  chance) t h a t  during t h e  summer an o i l  
s p i l l  s t a r t i n g  a t  a  p a r t i c u l a r  l oca t ion  w i l l  contact  a  c e r t a i n  t a r g e t  wi th in  10 days. 

Target 

Land 
Sea Segment 1 
Sea Segment 2  
Sea Segment 3 
Sea Segment 4  
Sea Segment 5 
Sea Segment 6 
Sea Segment 7  
Sea Segment 8  
Sea Segment 9  
Sea Segment 10  
Seabird Concent. I 
Seabird Concent. I1 
Bering S t r a i t  Area 
Migrat. Corridor A 
Migrat. Corridor B 
Migrat. Corridor C 
Whale Area A 
Whale Area B 
Whale Area C  
Peard Bay Area 
Barrow Subsis.  Area 
Wrght. Subsis. Area 
P. Lay Subsis. Area 
P.Hope Subsis. Area 
Any Subsis.  Area 

Hypothetical S p i l l  Location 
526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 
n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n 8 0 n n n  
n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n  
n n n n n n * * n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n  
n n n n n 7 7 n n n n n n n n n n n n n n n  
n n n n 4 0 n n n n n n n n n n n n n n n n  
n M n n n n n n n n n n n n n n n n n n n  
n n n 1 7 n n n n n n n n n n n n n n n n n  
n n 2 3 5 3 n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n 3 3 n n n n n  
n n n n n n n n n n n n n 3 7 n n n n n n n  
n  n 1 7 *  n  n , n *  n  n  n  n  n  n  n  n  n  n  n  n  n  
n n n n n n n 1 3 M n M n n n n n n n n n n  
n n n n n n n n n n n n n * * * * n n n n n  
n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n 3 3 n n n n n n  
n n n n n n n n n n n n n 8 3 n n n n n n n  
n n n 3 n n n n n n n n n n n n n n n n n  
n n 3 * n n n n n n n n n n n n n n n n n  
n n n n n n n 3 n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n  
n n 3 * n n n 3 n n n n n n n n n n n n n  

Note: ** = Greater  than 99.5 percent; n  = less than 0.5 percent. 
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Table A-5. (Continued) -- Conditional p r o b a b i l i t i e s  (expressed a s  percent  chance) t h a t  during t h e  summer an o i l  
s p i l l  s t a r t i n g  a t  a  p a r t i c u l a r  l oca t ion  w i l l  contac t  a  c e r t a i n  t a r g e t  within 30 days. 

Target  

Land 
Sea Segment 1 
Sea Segment 2  
Sea Segment 3  
Sea Segment 4  
Sea Segment 5  
Sea Segment 6 
Sea Segment 7  
Sea Segment 8  
Sea Segment 9  
Sea Segment 10 

D Seabird Concent. I 
I Seabird Concent. I1 w Bering S t r a i t  Area 

Migrat. Corr idor  A 
Mimat.  Corridor B 
Migrat. Corr idor  C 
Whale Area A 
Whale Area B 
Whale Area C 
Peard Bay Area 
Barrow Subsis.  Area 
Wrght. Subsis.  Area 
P. Lay Subsis.  Area 
P.Hope Subsis .  Area 
Any Subsis.  Area 

526 327 528 
n n 7  
n n n  
n  n  n  
n n n  
n n n  
n n n  
n  n  n  
n  n  n  
n *  n  
n n 7  
n  n  33 
n n n  
n n n  
n  n  n  
n  n  23 
n n n  
n  n  n  
n  n  n  
n n n  
n  n  n  
n n 3  
n  n  10  
n  n n  
n n n  
n n n  
n  n  10  

Hypothetical S p i l l  Location 
530 531 532 533 534 535 536 537 538 

n n n n n n n n 8 3  
n n n n n n n n n  
n n n n n n n n n  
n n 3 n n n n n n  
n n * n n n n n n  
n n n n n n n n n  
n 9 7 n n n n n n n  

4 0 3 n n n n n n n  
n n n n n n n n n  
n n n n n n n n n  
n n n n n n n n n  
n n n n n n 3 n 1 3  
n n n n n n n n n  
n n n n n n n n n  
n n n * * 3 n n n n  
n  n  n 6 3 -  n *  n 1 7  
n n n n n n n n n  
n n n n n n n n n  
n n n n n n n n n  
n n n n n n n n n  
n n n n n n n n n  
n n n n n n n n n  
n n n 7 n n n n n  
n n n n n n n n n  
n n n n n n n n n  
n n n 7 n n n n n  

539 540 541 542 543 544 545 546 
n n n n n n n n  
n  n  n  n * * 1 0  n  n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n 3 7 n n n n n  

3 7 n n n n n n n  
n n n n n n n n  
n n 1 0 n n n n n  

* 

* * * *  n  n  n  n  n  
n n n 3 n n n n  
n 9 0 1 7  n  n  n  n  n  

9 0 n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  

Note: * = Greater  than 99.5 percent;  n  = less than 0.5 percent .  



Table A-6. -- Conditional probabilities (expressed as a percentage chance) that during the summer an oil spill starting 
at a particular location will contact a certain land segment within 3 days. 

Land Segment Hypothetical Spill Location 
51 52 53 54 55 56 57 58 59 510 J l l  512 513 514 515 516 517 518 319 520 321 522 523 524 525 
526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 

Notes: * = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with all values less than 0.5 percent are not shown. 

Table A-7. -- Conditional probabilities (expressed as a percentage chance) that during the sumer an oil spill starting 
at a particular location will contact a certain land segment within 10 days. 

Land Segment Hypothetical Spill Location 
51 52 53 54 55 56 57 58 J9 510 J l l  512 513 514 515 516 517 518 519 520 521 522 523 524 525 
526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 

Table A-8. -- Conditional probabilities (expressed as a percentage chance) that during the summer an oil spill starting 
at a particular location will contact a certain land segment within 30 days. 

Land Segment Hypothetical Spill Location 
51 52 53 54 55 56 J 7  58 J9 510 J l l  512 513 514 515 316 517 518 J19 520 521 522 523 524 525 

Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with all values less than 0.5 percent are not shown. 



Target 

Table A-9. -- Conditional p robab i l i t i e s  (expressed a s  a percentage chance) tha t  during the  winter an o i l  s p i l l  s t a r t i n g  
a t  a pa r t i cu la r  location wi l l  contact a c e r t a i n  t a rge t  within 3 days. 

Land 
Sea Segment 1 
Sea Segment 2 
Sea Segment 3 
Sea Segment 4 
Sea Segment 5 
Sea Segment 6 
Sea Segment 7 
Sea Segment 8 
Sea Segment 9 
Sea Segment 10 
Seabird Concent. I 
Seabird Concent. I1 
Bering S t r a i t  Area 
Migrat. Corridor A 
Migrat. Corridor B 
Migrat. Corridor C 
Whale Area A 
Whale Area B 
Whale Area C 
Peard Bay Area 
Barrow Subsis. Area 
Wrght. Subsis. Area 
P. Lay Subsis. Area 
P.Hope Subsis. Area 
Any Subsis. Area 

Hypothetical S p i l l  Location 
J1 52 53 54 55 56 57 38 J9 J10 J l l  512 513 514 J15 J16 517 J18 J19 520 521 522 523 524 525 

n n n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n 1 6 n n n n n n n n n n n n n n n n n n  
n n n n n n n 1 3 n n n n n n n n n n n n n n 4 0 n n  
n n n n M 1 6 n n n n n n n n n n n n n n n n n n n  
n n n f i n g n n n n n n n n n n n n n n n n n n n  
n n 4 n n 2 n n n n n n n n n n n n n n n n n n n  
n 6 4 n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n 7 3 * 2 n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n 1 3  2 n n n n n 1 3 1 3  n n n n n n n 1 1  n n n n n n n 
n n n n n n n n n n n 1 3 1 3 1 3 1 3 1 3  n n n n 1 3  n n n n 
n n n n n n n n n n n n n n n 4 n n 1 3 n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n n n  
n 9 n n n n n n * * n n n n n n n * * n n n n n n n n  
n 3 3 n n n n n n n n n n n n n n M n n n n n n n n  
n 4 0 n n n n n n * * n n n n n n 2 4 n n n n n n n n  
n n n n n n n n n 2 2 n 7 n n n n n - n n n n n n n  
n n n n n n n n n n n n n n n 1 3 n n n n n n n n n  
n 5 3  n n n n n n * * *  n 7 n n n 1 3 * *  n n n n n n n 

Note: * = Greater than 99.5 percent; n = l e s s  than 0.5 percent. Whale Migration Corridor A (Migrat. Corridor A) i s  a t a rge t  
only between April 15 and June 15. Whale Migration Corridors B and C a re  t a rge t s  between April 1 and June 15. 



Table A-9. (Continued) -- Conditional p r o b a b i l i t i e s  (expressed a s  percent  chance) t h a t  during t h e  winter  an o i l  
s p i l l  s t a r t i n g  a t  a  p a r t i c u l a r  l oca t ion  w i l l  contac t  a  c e r t a i n  t a r g e t  wi th in  3  days. 

Target 

Land 
Sea Segment 1 
Sea Segment 2 
Sea Segment 3  
Sea Segment 4  
Sea Segment 5  
Sea Segment 6  
Sea Segment 7  
Sea Segment 8  
Sea Segment 9  
Sea Segment 10  

9 Seabird Concent. I 

I Seabird Concent. I1 
A 

h) 
Bering S t r a i t  Area 
Migrat. Corridor A 
Migrat. Corr idor  B 
Migrat. Corr idor  C 
Whale Area A 
Whale Area B 
Whale Area C 
Peard Bay Area 
Barrow Subsis.  Area 
Wrght. Subsis. Area 
P. Lay Subsis.  Area 
P.Hope Subsis. Area 
Any Subsis. Area 

526 527 528 529 530 531 
n  n  n  n  n  n  
n n n n n n  
n n n n n n  
n n n n n n  
n  n  n  n  n  n  
n n n n n 4  
n  n  n  n  n 4 0  
n n n n 2 7  n  
n * * n n  n  n  
n n  n 1 8  n  n  
n  n  7 4 0  n  n  
n n n n n n  
n n n n n n  
n n n n n n  
n  n  n 1 3  n  n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n  n  n *  n  n  
n n n 2 n n  
n n n n n n  
n n n n n n  
n  n  n * *  n  n  

Hypothetical S p i l l  Location 
532 533 534 535 536 537 538 539 540 541 

n n n n n n n 5 n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  

* * n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n 3 6  
n n n n n n n 6 4 n n  
n 1 3 2 n n n n n n n  
n  7 1 3  n 1 3  n  n  n  n  n 
n n  n  n n  n n 1 3 1 3 1 3  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n 9 n n n n n n n n  
n 4 n n n n n n n n  
n n n n n n n n n 4  
n 9 n n n n n n n 4  

Note: * = Greater  than 99.5 percent; n  = l e s s  than 0.5 percent .  Whale Migration Corridor A (Migrat. Corridor A) i s  a  t a r g e t  
only between April 15  and June 15. Whale Migration Corr idors  B  and C a r e  t a r g e t s  between April  1 and June 15. 



Target  

Table A-10. -- Conditional p r o b a b i l i t i e s  (expressed a s  a  percentage chance) t h a t  during t h e  winter  an o i l  s p i l l  s t a r t i n g  
a t  a  p a r t i c u l a r  loca t ion  w i l l  contac t  a  c e r t a i n  t a r g e t  wi th in  10 days. 

Land 
Sea Segment 1 
Sea Segment 2  
Sea Segment 3  
Sea Segment 4  
Sea Segment 5  
Sea Segment 6  
Sea Segment 7 
Sea Segment 8  
Sea Segment 9  

D Sea Segment 10 
I Seabird Concent. I 
A 

o Seabird Concent. I1 
Bering S t r a i t  Area 
Migrat. Corridor A 
Migrat. Corr idor  B 
Migrat. Corridor C 
Whale Area A 
Whale Area B 
Whale Area C  
Peard Bay Area 
Barrow Subsis.  Area 
Wrght. Subsis.  Area 
P. Lay Subsis.  Area 
P.Hope Subsis.  Area 
Any Subsis.  Area 

Hypothetical S p i l l  Location 
J1 52 53 54 55 56 57 J 8  J9  J10 J l l  512 513 514 J15 516 517 518 J19 520 521 522 523 524 525 

n n n n n n n n n n n n n n 4 n 2 2 n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n 2 n n n n n n n n 2 n n n n n  
n n n n 2 0 7 n n l l n n n n n n n n 2 n n n n n  
n n n n 5 8 3 3 n n n n n n n n n n n n n 7 2 n n  
2 n 7 9 n 3 6 n n n n n n n n n n n n n 2 2 4 0 n n  

1 1 7 M 6 2 n n 2 n n n n n n n n n n n n 7 n n n  
2 M n 2 4 n n n n n n n n n n n n n n n n n n n  
4 n n 2 n n 4 n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n g n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n 2 0 7 8 * * 4 n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n  
2  n n  n  n  n 1 8 2 2  n  n  n  n  n  n 1 6 1 6  n  n  n  n  n  n  n  
n  n  n  n  n  n  4 2 n 2 0 2 4 2 2 1 3 1 3  n  9 n  n 1 3  n  n  n  n  
n n n n n n n n n n n n n 4 n n 1 3 n n n n n n  
n n n n n n n n n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n 7 n n 2 n n n n n n  
n n n n n n n n n n n n n n n n g n n n n n n  
n n n n n n * n n n n n n n * * n n n n n n n n  
n n n n n n n n n n n n n n * * n n n n n n n n  
n n n n n n J " M n n n n n n 7 8 n n n n n n n n  
n n n n n n n 4 0 n g n n n n n M n n n n n n n  
n n n n n n n n n n n n n 1 3 n n n n n n n n n  
n  n  n  n  n  n * *  n  9  n  n  n 1 3 * * *  n  n  n  n  n  n  n  

Note: ** = Greater  than 99.5 percent;  n  = l e s s  than 0.5 percent .  Whale Migration Corridor A (Migrat. Corridor A) is a  t a r g e t  
only  between April 15 and June 15. Whale Migration Corr idors  B and C a r e  t a r g e t s  between April  1 and June 15. 



Table A-10. (Continued) -- Conditional p r o b a b i l i t i e s  (expressed a s  percent  chance) t h a t  during the  winter  an o i l  
s p i l l  s t a r t i n g  a t  a p a r t i c u l a r  l oca t ion  w i l l  contac t  a c e r t a i n  t a r g e t  w i th in  10  days. 

Target  

Land 
Sea Segment 1 
Sea Segment 2 
Sea Segment 3 
Sea Segment 4 
Sea Segment 5 
Sea Segment 6 
Sea Segment 7 
Sea Segment 8 
Sea Segment 9 
Sea Segment 10  

9 Seabird Concent. I 
I --. Seabird Concent. I1 
P Bering S t r a i t  Area 

Migrat. Corridor A 
Migrat. Corr idor  B 
Migrat. Corridor C 
Whale Area A 
Whale Area B 
Whale Area C 
Peard Bay Area 
Barrow Subsis.  Area 
Wrght. Subsis. Area 
P. Lay Subsis.  Area 
P.Hope Subsis. Area 
Any Subsis.  Area 

526 527 528 529 530 531 
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n 7  
n n n n  n 2 7  
n 11 n n 2 82 
n 4 4  n 2 2 7  n 
n *  9 1 8  n n 
n n n 5 1  n n 
n n 13 56 n n 
n n n n n n  
n n n n n n  
n n n n n n  
n n n 2 2  n n  
n n n 2 n n  
n n n n n n  
n n n n n n 
n n n n n n  
n n n n n n  
n n n 7 n n  
n n n * *  n n 
n n n 1 3  n n  
n n n n n n  
n n n n n n  
n n n * * n  n 

Hypothetical S p i l l  Location 
532 533 534 535 536 537 538 539 540 541 
n n n n n n 4 5 4 9 n  
n n n n n n n n n n  
n n n n n 2 n n n n  

l l n n 7 n n n n n n  
w n n 4 n n n n n n  
n 2 2 n n n n n n n  
n 2 n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n n n n n n n  
n n n n 4 n 2 n n n  
n n n n n n n n n 4 0  
n n n n n n n 6 9 n n  
n l 6 2 n n n n n n n  
n 1 3 1 6  n 1 3  n 9 n n 2 
n n n n n n n 2 0 1 3 2 4  
n n n n n n n n n n  
n n n n n n n n 7 n  
n n n n n n n 4 n 2  
n n n n n n n n n n  
n n n n n n n n n n  
n l l n n n n n n n n  
n 4 n n n n n n n n  
n n n n n n n n n 7  
n l l n n n n n n n 7  

Note: ** = Greater  than 99.5 percent; n = l e s s  than 0.5 percent .  Whale Migration Corridor A (Migrat. Corridor A )  is a t a r g e t  
only between April 15 and June 15.  Whale Migration Corr idors  B and C a r e  t a r g e t s  between April 1 and June 15. 



Target  

Table A-11.  -- Conditional p r o b a b i l i t i e s  (expressed a s  a  percentage chance) t h a t  during t h e  winter  an o i l  s p i l l  s t a r t i n g  
a t  a  p a r t i c u l a r  loca t ion  w i l l  contact  a  c e r t a i n  t a r g e t  over t h e  e n t i r e  winter  season. 

Land 
Sea Segment 1 
Sea Segment 2  
Sea Segment 3  
Sea Segment 4  
Sea Segment 5 
Sea Segment 6  
Sea Segment 7  
Sea Segment 8  
Sea Segment 9  
Sea Segment 10  
Seabird Concent. I 
Seabird Concent. I1 
Bering S t r a i t  Area 
Migrat. Corridor A 
Migrat. Corr idor  B  
Migrat. Corridor C 
Whale Area A 
Whale Area B  
Whale Area C 
Peard Bay Area 
Barrow Subsis.  Area 
Wrght. Subsis. Area 
P. Lay Subsis.  Area 
P.Hope Subsis. Area 
Any Subsis.  Area 

Hypothetical S p i l l  Location 
J1 52 53 54 55 56 57 58 J9 J10 J l l  512 513 514 J15 516 517 518 J19 520 521 522 523 524 525 

1 3  5  9  7  29 16 
n n n n 7 4  
4  n  n n 1 3  2  
2  n  n  2 4 0 1 8  

16 n  n  4  62 47 
27 n  7 1 8  n 3 8  
33 7  ** 71 n  n  
4 *  n 2 4  n  n  
4 n n 2 n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
2 n n n n n  
n n n n n n  
n n n n n n  
n n n n 2 n  
n  n  n  n  n  n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  

3 1  20 11 18 22 31 
9  2  1 3  16 13  9  

36 7  1 3  1 3  1 3  2  
2 7 2 2  9  9  n  n  

2 1 6  n  n n n  
n n n n n n  
n  n  n  n  n  n  
n n n n n n  
n  n  n  n  n  n  
n n n n n n  
n n n n n n  
n  n  33 78 ** 4  
n n n n n n  
n n n n n n  
n n n n n n  
n  20 27 22 1 3  1 3  
n n 2 n n 4  
7 2  2  9 9 1 6  
n n 4 2 n 7  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n 9 n n n n  
n  n n  n  n 1 3  
n  9  n n n 1 3  

73 24 22 18 9  7  3  
n 1 8  n  2 n n n  
n 2 7  7  7  n n n  
n 1 1 3 1 4 n n  n  
n n 1 6 2 7  2 n n  
n  n  n  38 40 n  n  
n n n 9 n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
2 n n n n n n  
n n n n n n n  
n  n 1 3  n  n  n n  

1 3 n n n n n n  
4 9 2 n n n n  
4 n n n n n n  
9 n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  

Note: ** = Greater  than 99.5 percent;  n  = less than 0.5 percent .  Whale Migration Corridor A (Migrat. Corridor A) is  a  t a r g e t  
only  between April  15 and June 15. Whale Migration Corridors B and C a r e  t a r g e t s  between April 1 and June 15. 



4 
U X . " d d m r l  c c c c c c c E N 2  chl  C  C  C  c c C  C  C  
d dhld 
u 
Q W  
J Z W W d N b z 2 b  C  C  C C  C  C  C W m  C  C  C  C  C C r l d  C d  
U + J d  
0 

rlrl d d 

a c u  
h m m C ' J C g $  C C C C C C C C C C C C C C C C C C C C C  
X + J N  

w 
N C C C C C N N W r l C W C C C C C C C C C C C C C C C  
+J rlrl rl 



Table A-12. -- Conditional probabilities (expressed as a percentage chance) that during the winter an oil spill starting 
at a particular location will contact a certain land segment within 3 days. 

Land Segment Hypothetical Spill Location 
51 52 53 34 55 56 57 38 J9 J10 311 512 513 514 515 516 517 518 J19 520 521 522 523 524 525 
526 527 528 329 530 531 532 533 534 335 536 537 338 539 540 541 

5 2 n n n n n n n n n n n n n 4 n n  
66 n n n n n n n n n n n n n 4 n n  

Notes: * = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with all values less than 0.5 percent are not shown. 

Table A-13. -- Conditional probabilities (expressed as a percentage chance) that during the winter an oil spill starting 
at a particular location will contact a certain land segment within 10 days. 

Land Segment Hypothetical Spill Location 
J1 52 53 54 55 56 57 58 59 J10 Jll 512 513 514 515 516 517 518 J19 520 521 522 523 524 525 

23 n n n n n n n n n n n n n n n n 2 n n n n n n n n  
24 n n n n n n n n n n n n n n n n 2 n n n n n n n n  
48 n n n n n n n n n n n n n n n n n n 2 n n n n n n  
49 n n n n n n n n n n n n n n n n n n g n n n n n n  
50 n n n n n n n n n n n n n n n n n n g n n n n n n  
51 n n n n n n n n n n n n n n n n n n 2 n n n n n n  

Notes: * = Greater than 99.5 percent; n = less than 0.5 percent. 
Rows with all values less than 0.5 percent are not shown. 



Table A-14. -- Conditional p r o b a b i l i t i e s  (expressed a s  a percentage chance) t h a t  during the  winter  an o i l  s p i l l  s t a r t i n g  
a t  a p a r t i c u l a r  l oca t ion  w i l l  con tac t  a c e r t a i n  land segment over t h e  e n t i r e  winter  season. 

Land Segment Hypothetical S p i l l  Location 
J1 52 53 54 55 56 57 58 J9 J10 Jll 512 513 514 515 516 517 518 J19 520 521 522 523 524 525 

n n n n n n n n n n n n n 2 n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n 2 n n n n n n n  
n n n n n n n n n l l n n n n n n n 4 n n n n n n n  
n n n n n n n n n n n n n n n n l g n n n n n n n n  
n n n n n n n n n n n n n n n n 7 n n n n n n n n  
n 2 9 2 7 2 1 3  4 4 7 2 2 1 1  7 7 n 2 2 7 n 9 1 6  9 2 2 n 
n n 4 2 2 4 1 3 9 2 n n 4 n n 2 n n 4 n 2 2 7 4 4 2  
n n n n n n n 2 n n 4 2 2 n 2 n n n n 2 2 2 2 n n  
n n n n n n n n n n n n n 2 4 4 n n n 4 n n n n n  
n n n n n n 2 n n n 2 n n 2 4 1 3 n n 2 2 n n n n n  
n n n n n n n n n n n 2 n 2 2 2 n n 2 2 2 n n n n  
n n n n n n n n n n 2 n n n n 2 n n 2 2 n n n n n  
n n n n n n n n n n n n n n 2 n n n n n n n n n n  
n n n n n n n n n n n n 2 n 2 2 n n 2 n n n n n n  
n n n n n n n n n n n n n n 2 2 n n n n n n n n n  
n n n n n n n n n 2 n n n 2 n n n n n n n n n n n  
n n n n n n n n n n n n n n n n n n g n n n n n n  
n n n n n n n n n n n n n n n 2 n n 1 6 n n n n n n  
n n n n n n n n n n n n n n n n 2 n 2 0 n n n n n n  
n n n n n n n n n n n n n n n n n n l g n n n n n n  
n n n n n n n n n n n n n n n n n n 2 n n n n n n  

1 6 n n n n n n n n n n n n n n n n n n n n n n n n  
1 8 n n n n n n n n n n n n n n n n n n n n n n n n  
2 n n n n n n n n n n n n n n n n n n n n n n n 7  
2 n n 2 n 2 n n n n n n n n n n n n n n n n n 2 1 1  
2 n n 9 2 n n n n n n n n n n n n n n n n n 2 7 4  
n 2 n 2 n n n n n n n n n n n n n n n n n n n 4 2  

Notes: * = Greater  than 99.5 percent;  n = less than 0.5 percent.  
Rows with a l l  va lues  less than 0.5 percent a r e  not  shown. 



Table A-14. (Continued) -- Conditional p robab i l i t i e s  (expressed a s  percent chance) tha t  during the  winter an o i l  s p i l l  s t a r t i n g  
a t  a  pa r t i cu la r  location w i l l  contact a  ce r ta in  land segment over the  e n t i r e  winter season. 

Land Segment 
526 527 528 529 530 531 
n n n n n n  
n n n n n n  
n n n n n n  
n n n n 2 9  
n n n n 4 4  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n  n  n  n  n  n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
2  n 1 6  n  n  n  

2 0 n 4 2 n n  
1 3 2 n n n n  

2 n n 4 4 n  
2 9 n n 4 n  
2 n n n 4 n  
n n n n n n  

Hypothetical Sp i l l  Location 
532 533 534 535 536 537 538 
n n n n n n n  
n  n  n  n n  n 1 1  
n  n  n  n  n  n 4 2  

11 7  13 20 9  2  2  
9 7 4 2 2 n n  
n 2 n n n n 2  
n n n n 7 2 n  
2 n n n n 4 2  
n n n 2 n n n  
n n n n n 7 n  
n n n n n n 2  
n n n n 2 n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  

539 540 541 
n n 2  
n n n  
n n n  
n n n  
n n n  
n n n  
n n 2  
n  4  n  
n  4  7  
n 2 2  
n  2  2  
2  11 4  
2 n 2  
n n 2  
2 9 2  
n  7  7  
4 7 2  

22 n  2  
36 n  2  
11 n  n  
n  n  n  
n n n  
n  n  n  
n n n  
n n n  
n n n  
4 n n  

Notes: * = Greater than 99.5 percent; n  = l e s s  than 0.5 percent. 
Raws with a l l  values l e s s  than 0.5 percent a re  not shown. 



Table A-15. -- Combined p robab i l i t i e s  (expressed a s  a percentage chance) of one o r  more s p i l l s ,  and the  estimated number of s p i l l s  
(mean) occurring and contacting t a r g e t s  over the  expected production l i f e  of the  l ease  area,  proposal vs. 
Coastal Deferral Al ternat ive  vs. cumulative case. P robab i l i t i e s  a r e  f o r  summer s p i l l s  of 1,000 ba r re l s  and greater .  

Target 

Land 
Sea Segment 1 
Sea Segment 2 
Sea Segment 3 
Sea Segment 4 
Sea Segment 5 
Sea Segment 6 
Sea Segment 7 
Sea Segment 8 
Sea Segment 9 
Sea Segment 10 
Seabird Concent. I 
Seabird Concent. I1 
Bering S t r a i t  Area 
Migrat. Corridor A 
Migrat. Corridor B 

D Migrat. Corridor C 
I Whale Area A 
h) o Whale Area B 

Whale Area C 
Peard Bay Area 
Barrow Subsis. Area 
Wrght. Subsis. Area 
P. Lay Subsis. Area 
P.Hope Subsis. Area 
Any Subsis. Area 

------- Within 3 days --------- 
PROPOSAL COASTAL CUMULATV 
SUMMER DEF ALT CASE 
CASE SUMMER SUMMER 
Prob Mean Prob Mean Prob Mean 

------- Within 10 days -------- 
PROPOSAL COASTAL CUMULATV 
SUMMER DEF ALT CASE 
CASE SUMMER SUMMER 
Prob Mean Prob Mean Prob Mean 

------- Within 30 days -------- 
PROPOSAL COASTAL CUMULATV 
SUMMER DEF ALT CASE 
CASE SUMMER SUMMER 
Prob Mean Prob Mean Prob Mean 

7 0.1 2 0.0 8 0.1 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
1 0.0 1 0.0 1 0.0 

27 0.3 27 0.3 27 0.3 
25 0.3 25 0.3 25 0.3 
39 0.5 39 0.5 39 0.5 
52 0.7 52 0.7 52 0.7 
4 0.0 4 0.0 8 0.1 
n 0.0 n 0.0 7 0.1 
n 0.0 n 0.0 4 0.0 
6 0.1 n 0.0 9 0.1 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 1 0.0 

88 2.1 80 1.6 90 2.3 
78 1.5 57 0.8 82 1.7 
n 0.0 n 0.0 9 0.1 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 3 0.0 
n 0.0 n 0.0 3 0.0 

57 0.8 50 0.7 60 0.9 
n 0.0 n 0.0 7 0.1 

77 1.5 69 1.2 79 1.6 
38 0.5 27 0.3 38 0.5 
n 0.0 n 0.0 n 0.0 

82 1.7 73 1.3 84 1.9 

Notes: n = l e s s  than 0.5 percent; * = greater  than 99.5 percent. 

Table A-16. -- Combined p robab i l i t i e s  (expressed a s  a percentage chance) of one o r  more s p i l l s ,  and t h e  estimated number of s p i l l s  
(mean) occurring and contacting land segments over the  expected production l i f e  of t h e  l ease  area,  proposal vs. 
Coastal Deferral Al ternat ive  vs. cumulative case. P robab i l i t i e s  a r e  f o r  summer s p i l l s  of 1,000 ba r re l s  and greater .  

Land 
Segment 

------- Within 3 days --------- ------- Within 10 days -------- ------- Within 30 days -------- 
PROPOSAL COASTAL CUMULATV PROPOSAL COASTAL CUMULATV PROPOSAL COASTAL CUMULATV 
SUMMER DEF ALT CASE SUMMER DEF ALT CASE SUMMER DEF ALT CASE 
CASE SUMMER SUMMER CASE SUMMER SUMMER CASE SUMMER SUMMER 
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Note: n = l e s s  than 0.5 percent; ** = grea te r  than 99.5 percent. Segments with l e s s  than 0.5-percent probabi l i ty  of one o r  more 
contacts  within 30 days a r e  not shown. 



Table A-17. -- Combined p robab i l i t i e s  (expressed a s  a percentage chance) of one o r  more s p i l l s ,  and t h e  estimated number of s p i l l s  
(mean) occurring and contacting t a r g e t s  over the  expected production l i f e  of the  l ease  area,  proposal vs. Coastal 
Deferral Alternative vs. cumulative case. P robab i l i t i e s  a r e  f o r  winter s p i l l s  of 1,000 ba r re l s  and greater .  

Target 

Land 
Sea Segment 1 
Sea Segment 2 
Sea Segment 3 
Sea Segment 4 
Sea Segment 5 
Sea Segment 6 
Sea Segment 7 

D Sea Segment 8 
I 
h) 

Sea Segment 9 
A Sea Segment 10 

Seabird Concent. I 
Seabird Concent. I1 
Bering S t r a i t  Area 
Migrat. Corridor A 
Migrat. Corridor B 
Migrat. Corridor C 
Whale Area A 
Whale Area B 
Whale Area C 
Peard Bay Area 
Barrow Subsis. Area 
Wrght. Subsis. Area 
P. Lay Subsis. Area 
P.Hope Subsis. Area 
Any Subsis. Area 

------- Within 3 days --------- ------- Within 10 days -------- ------- Winter Season -------- 
PROPOSAL COASTAL CUMULATV PROPOSAL COASTAL CUMLTLATV PROPOSAL COASTAL CUMULATV 
WINTER DEF ALT CASE WINTER DEF ALT CASE WINTER DEF ALT CASE 
CASE WINTER WINTER CASE WINTER WINTER CASE WINTER WINTER 
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Note: n = less than 0.5 percent; ** = grea te r  than 99.5 percent. Whale Migration Corridor A ( ~ i g r a t .  Corridor A) is  a t a r g e t  
only between April 15 and June 15. Whale Migration Corridors B and C a r e  t a rge t s  between April 1 and June 15. 



Table A-18. -- Combined probabilities (expressed as a percentage chance) of one or more spills, and the estimated number of spills 
(mean) occurring and contacting land segments over the expected production life of the lease area, proposal vs. 
Coastal Deferral Alternative vs. cumulative case. Probabilities are for winter spills of 1,000 barrels and 
greater. 

Land 
Segment 

------- Within 3 days --------- 
PROPOSAL COASTAL CUMULATV 
WINTER DEF ALT CASE 
CASE WINTER WINTER 
Prob Mean Prob Mean Prob Mean 

n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 

------- Within 10 days -------- 
PROPOSAL COASTAL CUMULATV 
WINTER DEF ALT CASE 
CASE WINTER WINTER 
Prob Mean Prob Mean Prob Mean 

n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 

------- Winter Season -------- 
PROPOSAL COASTAL CUMULATV 
WINTER DEF ALT CASE 
CASE WINTER WINTER 
Prob Mean Prob Mean Prob Mean 

Note: n = less than 0.5 percent; ** = greater than 99.5 percent. Segments with less than 0.5-percent probability of one or more 
contacts over the entire winter season are not shown. 



Table A-19. -- Combined p robab i l i t i e s  (expressed a s  a percentage chance) of one o r  more s p i l l s ,  and t h e  estimated number of s p i l l s  
(mean) occurring and contacting t a r g e t s  over t h e  expected production l i f e  of t h e  l ease  area,  proposal vs. 
Coastal Deferral  Al ternat ive  vs. cumulative case. P robab i l i t i e s  a r e  f o r  summer s p i l l s  of 100,000 ba r re l s  and 
greater.  

Target 

Land 
Sea Segment 1 
Sea Segment 2 
Sea Segment 3 
Sea Segment 4 
Sea Segment 5 
Sea Segment 6 
Sea Segment 7 
Sea Segment 8 
Sea Segment 9 
Sea Segment 10 
Seabird Concent. I 
Seabird Concent. I1 
Bering S t r a i t  Area 
Migrat. Corridor A 

D Migrat. Corridor B 
I Migrat. Corridor C 
h) 
W 

Whale Area A 
Whale Area B 
Whale Area C 
Peard Bay Area 
Barrow Subsis. Area 
Wrght. Subsis. Area 
P. Lay Subsis. Area 
P.Hope Subsis. Area 
Any Subsis. Area 

------- Within 3 days --------- ------- Within 10 days -------- ------- Within 30 days -------- 
PROPOSAL COASTAL CUMULATV PROPOSAL COASTAL CUMULATV PROPOSAL COASTAL (XMWATV 
SUMMER DEF ALT CASE SUMMER DEF ALT CASE SUMMER DEF ALT CASE 
CASE SUMMER SUMMER CASE SUMMER SUMMER CASE SUMMER SUMMER 
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Note: n = less than 0.5 percent; * = grea te r  than 99.5 percent. 

Table A-20. -- Combined p robab i l i t i e s  (expressed a s  a percentage chance) of one o r  more s p i l l s ,  and the  estimated number of s p i l l s  
(mean) occurring and contacting land segments over the  expected production l i f e  of the  lease  area,  proposal vs. 
Coastal Deferral Alternative vs. cumulative case. P robab i l i t i e s  a r e  f o r  summer s p i l l s  of 100,000 ba r re l s  and 
greater .  

Land 
Segment 

---*--- Within 3 days --------- ------- Within 10 days -------- ------- Within 30 days -------- 
PROPOSAL COAST& CUMULATV PROPOSAL COASTAL CUMULATV PROPOSAL COASTAL CUMULATV 
SUMMER DEF ALT CASE SUMMER DEF ALT CASE SUMlER DEF ALT CASE 
CASE SUMMER SUMMER CASE SUMMER SUMMER CASE SUMMER SUMMER 
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Note: n = less than 0.5 percent; ** = grea te r  than 99.5 percent. Segments with l e s s  than 0.5-percent probabi l i ty  of one o r  more 
con tac t s  within 30 days a re  not shown. 



Table A-21. -- Combined probabilities (expressed as a percentage chance) of one or more spills, and the estimated number of spills 
(mean) occurring and contacting targets over the expected production life of the lease area, proposal vs. 
Coastal Deferral Alternative vs. cumulative case. Probabilities are for winter spills of 100,000 barrels and greater. 

Target 

Land 
Sea Segment 1 
Sea Segment 2 
Sea Segment 3 
Sea Segment 4 
Sea Segment 5 
Sea Segment 6 
Sea Segment 7 
Sea Segment 8 
Sea Segment 9 
Sea Segment 10 
Seabird Concent. I 
Seabird Concent. I1 
Bering Strait Area 
Migrat. Corridor A 
Migrat. Corridor B 

D Migrat. Corridor C 
I Whale Area A 
h) 
P Whale Area B 

Whale Area C 
Peard Bay Area 
Barrow Subsis. Area 
Wrght. Subsis. Area 
P. Lay Subsis. Area 
P.Hope Subsis. Area 
Any Subsis. Area 

------- Within 3 days --------- 
PROPOSAL COASTAL CUMULATV 
WINTER DEF ALT CASE 
CASE WINTER WINTER 
Prob Mean Prob Mean Prob Mean 

------- Within 10 days -------- 
PROPOSAL COASTAL cumurn 
WINTER DEF ALT CASE 
CASE WINTER WINTER 
Prob Mean Prob Mean Prob Mean 

n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
nO.O nO.O n 0.0 
2 0.0 2 0.0 2 0.0 
2 0.0 2 0.0 2 0.0 
3 0.0 3 0.0 3 0.0 
2 0.0 2 0.0 2 0.0 
nO.O n O . O  1 0.0 
n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
2 0.0 1 0.0 2 0.0 
1 0.0 1 0.0 2 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
3 0.0 3 0.0 4 0.0 
n 0.0 n 0.0 1 0.0 
6 0.1 5 0.0 7 0.1 
2 0.0 1 0.0 2 0.0 
n 0.0 n 0.0 n 0.0 
70.1 50.1 90.1 

------- Winter Season -------- 
PROPOSAL COASTAL CUMUUTV 
WINTER DEF ALT CASE 
CASE WINTER WINTER 
Prob Mean Prob Mean Prob Mean 

4 0.0 3 0.0 6 0.1 
1 0.0 1 0.0 1 0.0 
2 0.0 1 0.0 2 0.0 
2 0.0 2 0.0 3 0.0 
4 0.0 4 0.0 5 0.0 
4 0.0 3 0.0 4 0.0 
4 0.0 4 0.0 4 0.0 
2 0.0 2 0.0 2 0.0 
n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
2 0.0 1 0.0 2 0.0 
2 0.0 1 0.0 2 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 
n 0.0 n 0.0 n 0.0 
3 0.0 3 0.0 4 0.0 
n' 0.0 n 0.0 1 0.0 
6 0.1 5 0.0 7 0.1 
2 0.0 2 0.0 2 0.0 
n 0.0 n 0.0 n 0.0 
70.1 50.1 90.1 

Note: n = less than 0.5 percent; ** = greater than 99.5 percent. Whale Migration Corridor A (Migrat. Corridor A) is a target 
only between April 15 and June 15. Whale Migration Corridors B and C are targets between April 1 and June 15. 

Table A-22. -- Combined probabilities (expressed as a percentage chance) of one or more spills, and the estimated number of spills 
(mean) occurring and contacting land segments over the expected production life of the lease area, proposal vs. 
Coastal Deferral Alternative vs. cumulative case. Probabilities are for winter spills of 100,000 barrels and greater. 

Land 
Segment 

------- Within 3 days --------- ------- Within 10 days -------- ------- Winter Season -------- 
PROPOSAL COASTAL CUMULATY PROPOSAL COASTAL CUMULATV PROPOSAL COASTAL CUMULATV 
WINTER DEF ALT CASE WINTER DEF ALT CASE WINTER DEF ALT CASE 
CASE WINTER WINTER CASE WINTER WINTER CASE WINTER WINTER 
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Note: n = less than 0.5 percent; ** = greater than 99.5 percent. Segments with less than 0.5-percent probability of one or more 
contacts over the entire winter season are not shown. 



United States Department-of the Interior 
hllNI.I(A1.S hlhN~\(:Ehlt.NI SLH\'I('I. 

WASIIINC'I'ON. UC 20240 , 

In Reply Refer To: 
LMS-Mail Stop.644 

Mr. William G. Gordon 
~siistant-~dministrator for Fisheries 
National Marine Fisheries Service 
Department of Comnerce 
Washington, D.C. 20235 

Dear Mr. Gordon: 

This is to confirm that on March 25. 1986, Alaska regional personnel of the 
Minerals Management Service (MMS) and the National Marine Fisheries 
Service (NMFS) met in Anchorage to discuss information for an Endangered Species 
Act (ESA) section 7 formal consultation on leasing and exploration activities 
associated with proposed Outer Continental Shelf (OCS) Oil and Gas Lease 
Sale 109 in the Chukchi Sea offshore Alaska. This lease sale 18 scheduled for 
October 1987 and will be the first sale in this planning area of the Arctic OCS 
subregion. (A previously proposed sale in this planning area (Barrow Arch 
Sale 85), for which the MMS requested formal consultation with the NMFS on 
Oecember 2, 1983, was dropped on July 12, 1984, froin the 5-year leasing schedule 
then in effect; the MMS requested that the NMFS terminate the Sale 85 consulta- 
tion by letter of August 17, 1984.) 

The site-specific and quantified information d~scussed at the March 25 meeting 
included delineation of the proposed Sale 109 lease area, proposed leasing 
deferrals (leasing alternatives), potential archaeological and biological 
stipulations, conditional mean resource estimates, anticipated exploration and 
development scenarios, and oil spill risk analyses. This is tll~ salne informa- 
tion that is being used for the draft environ~~~ent~l l~iipact slate#r!ent 1EIS) now 
nearing completion. 

By mutual agreelnent between MM5 and NMtS persoot~cl 1!1 Alaskd, lilt: March 25 
meeting marked the start of the ESA formal consultation period. Accordingly. 
this memorandum confirms this agreement and represents the otficial MMS request 
for formal consultation. 

We believe the Sale 109 formal consultation will be a relTti7ely itraightforward 
one because it is actually a reexamination and updating of the NMFS Aprll 1. 
1982, Arctic Region biological opimon. As in the past. MMS policy continues to 
be to include a copy of each consultation request and attendant biological 
opinion in the draft or final EIS that is prepared for each lease sale. 
Specific £18 preparation milestones were discussed with your representatives at 
the March 25 meeting. Accordingly, we request receipt of the NMFS opinion on 
Sale 109 at MMS headquarters in as timely a manner as possible, and we look 
forward to your cooperation in accomnodating any deadlines agreed upon at the 
March 25 meeting. 

United States Department of the Interior 
MINERALS M A N A G E M E N T  SERVICE 

WASHINGTON. DC 20240 

In Reply Refer To: 
LMS-Mail Stop 644 

Memorandum 

JUN - 6 1986 

To: Director, U.S. Fish and Wildllfe Service 

From: Director, Minerals Management service (SGDl 'Elllr '1 ' "' 
Subject: Endangered Species Act Section 7 Formal Consultation for Proposed 

Chukchi Sea Outer Continental Shelf Oil and Gas Lease Sale 109, 
Arctic Subregion, Alaska 

This is to confirm that on March 25, 1986, Alaska regional personnel of the 
Minerals Management Service (MMS) and the U . S .  Fish and Wildlife Service (FWS) 
met in Anchorage to discuss information for an Endangered Species Act (ESA) 
section 7 formal consultation on leasing and exploration activities associated 
with proposed Outer Continental Shelf (OCS) Oil and Gas Lease Sale 109 in the 
Chukchi Sea offshore Alaska. This lease sale is scheduled for October 1987 and 
will be the first sale in this planning area of the Arctic OCS subregion. (A 
previously proposed sale in this planning area (Barrow Arch Sale 851, for whlch 
the MMS requested formal consultation with the FWS on December 2, 1983, was 
dropped on July 12, 1984, from the 5-year leasing schedule then in effect.) 

The site-specific and quantified information discussed at the March 25 meeting 
included delineation of the proposed Sale 109 lease area, proposed leasing 
deferrals (leasing alternatives), potential archaeological and biological 
stipulations, conditional mean resource estimates, anticipated exploration and 
development scenarios, and oil spill risk analyses. This is the same informa- 
tion that is being used for the draft environmental impact statement (€18) now 
nearing completion. 

By mutual agreement between MMS and FWS regional personnel, the March 25 meeting 
marked the start of the ESA formal consultation period. Accordingly, this 
memorandum confirms this agreement and represents the official MMS request for 
formal consultation. 

We believe the Sale 109 formal consultation will be a relatively straightforward 
one because it is actually a reexamination and updating of the existing FWS 
November 9, 1981, Arctic Region biological opinion. As in the past, MMS policy 
continues to be to include a copy of each consultation request and attendant 
biological opinion in the draft or final El8 that is prepared for each lease 
sale. Specific EIS preparation milestones were discussed with your representa- 
tives at the March 25 meeting. Accordingly, we request receipt of the FWS 
opinron on Sale 109 at MMS headquarters in as timely a manner as possible, and 
we look forward to your cooperation in accomnodating any deadlines agreed upon 

Mr. William G. Gordon 2 

In addition,' should problems arise or your staff consider a potential finding of 
"jeopardy," we strongly request that our respective staffs discuss the problems 
or finding, as well as "reasonable and prudent alternatives" and any incidental 
take "reasonable and prudent measures," terms, and conditions, as early as pos- 
sible during the consultation to minimize or prevent later confusion or 
misunderstandings. 

AS always, it is understood that by providing us with a biological opinion for 
Sale 109 you will not be foreclosing on opportunities to reconsider that opinion 
in later phases of the program or as future lease sales are proposed for this 
area. It is our position that additional lease sale proposals in a region or 
planning area provide an appropriate occasion for further consultation and that 
formal consultation may be reinitiated at that time. Furthermore, it is under- 
stood that formal consultation should be reinitiated before development and 
production activities begin in this planning area. These formal proceedings 
will take place in addition to the ongoing informal consultations presently 
occurring throughout a11 phases and regions involved in the OCS leasing program. 

If you have any questions regarding this request, please address them to 
Jackson E. Lewis, Minerals Management Service, Mail Stop 644. 12203 Sunrise 
Valley Drive Reston Virginia 22091 (commercial telephone: 703-648-7771; 
FTS: 959-7731), or bebby J. Johnston, Minerals Management Service, Alaska 
Region, P.O. Box 101159, Anchorage. Alaska 99510 (commercial and FTS telephone: 
907-261-4686). 

Sincerely, 

(SGD) WM. D BETTENBERG 

Director 

bcc: MMS General 
Director's Chron 
U < / I  M ,,-, . 
ROIRS-LEIRS-FO, Alaska Region 
Oebby Johnston, Alaska Region 
Pat Carter, NMFS 
Official File (BEO)(Sale 109; ENV 7-l.a, Chukchi) MS 644 
AnlOMM 
chief, OEAD 
OEAO RF 
Chief, BE0 
8EE/BES/8EM/Lewis 
Offshore Chron 
BE0 RF 

LMS:BEO:JELewis:el:5/30/86:648-7771 Folder EV7;G-Lewis (E-JEL4.1) 

at the March 25 meeting. So as not to delay unnecessarily the start of the 
consultation process, we are sending a copy of this request for formal consul 
tation directly to the FWS Alaska Regional Director in Anchorage. 

In addition, should problems arise or your staff consider a potential finding of 
"jeopardy," we strongly request that our respective staffs discuss the problems 
or finding, as well as "reasonable and prudent alternatives" and any incidental 
take "reasonable and prudent measures," terms, and conditions, as early as 
possible durrng the consultation to minirnrze or prevent later confusion or 
misunderstandings. 

AS always, it is understood that by providing us with a biological opinion for 
Sale 109 you will not be foreclosing on opportunities to reconsider that opinion 
in later phases of the program or as future lease sales are proposed for this 
area. It is our position that additional lease sale proposals in a region or 
planning area provide an appropriate occasion for further consultation and that 
formal consultation may be reinitiated at that time. Furthermore, it is under- 
stood that formal consultation should be reinitiated before development and 
production activities begin in this planning area. These formal proceedings 
will take place in addition to the ongoing informal consultations presently 
occurring throughout all phases and regions involved in the OCS leasing progranl. 

If you have any questions regarding this request, please address them to 
Jackson E. Lewis, Minerals Management Service, Mail Stop 644, 12203 Sunrise 
Valley Drive, Reston, Virginia 22091 (commercial telephone: 703-648-7771; 
FTS: 959-7771), or Debby J. Johnston, Minerals Management Service, Alaska 
Region, P.O. Box 101159, Anchorage, Alaska 99510 (commercial and FTS telephone: 
907-261-4686). 

bcc: MMS General 
Director's Chron 
ASILM 
Regional Director, FWS, Anchorage 
Daniel L. James, FWS 
ROIRS-LEIRS-FO, Alaska Region 
Debby J. Johnston, Alaska Region 
Official File (BE01 (ENV 7-1.a Chukchi Sea; Sale 109) MS 644 
AO/OMM/DAO, Leasing/DAO, Operations 
Chief, OEAO 
OEAO RF .- - . 
Chief, BE0 
BEE/BES/BEM/Lewis 
Offshore Chron 
BE0 RP 

LMS:BEO:JELewis:ag:6/02/86:648-7773 Folder EV7; Disk G-L (G-CHUKCHIl) 



UNITED STATES DEPARTMENT OF COMMERCE . National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 

+ Washington, D.C. 20235 B +*,, o* 

SEP 1 1984 

M r .  W i l l i a m  D. B e t t e n b e r g  
D i r e c t o r  
M i n e r a l s  Management S e r v i c e  
U.S. D e p a r t m e n t  of t h e  I n t e r i o r  
W a s h i n g t o n ,  D .C .  20240 

Dear  M r .  B e t t e n b e r g :  

E n c l o s e d  is t h e  B i o l o g i c a l  O p i n i o n  p r e p a r e d  by t h e  N a t i o n a l  
M a r i n e  F i s h e r i e s  S e r v i c e  (NMFS) u n d e r  S e c t i o n  7 o f  t h e  
E n d a n g e r e d  S p e c i e s  A c t  (ESA) c o n c e r n i n g  OCS L e a s e  S a l e  1 0 9  i n  
t h e  C h u k c h i  S e a .  

NMFS c o n c l u d e s  t h a t  t h e  l e a s i n g  and e x p l o r a t i o n  p h a s e s  o f  L e a s e  
S a l e  1 0 9  a r e  n o t  l i k e l y  t o  j e o p a r d i z e  t h e  c o n t i n u e d  e x i s t e n c e  o f  
a n y  e n d a n g e r e d  o r  t h r e a t e n e d  m a r i n e  c e t a c e a n s .  I n  f o r m u l a t i n g  
t h i s  o p i n i o n ,  NMFS u s e d  t h e  b e s t  a v a i l a b l e  i n f o r m a t i o n ,  i n c l u d -  
i n g  t h e  r e c e n t  m a t e r i a l  s u b m i t t e d  by t h e  M i n e r a l s  Management 
S e r v i c e  (MMS) o n  t h e  p r o b a b i l i t y  of  an o i l  b l o w o u t  f rom 
e x p l o r a t o r y  d r i l l i n g  a n d  t h e  r e s u l t s  o f  r e s e a r c h  a v a i l a b l e  and  
c o n s i d e r e d  r e l a t i v e  t o  t h e  i s s u a n c e  of  t h e  r e c e n t  B i o l o g i c a l  
O p i n i o n  fo r  t h e  B e a u f o r t  S e a  S a l e  9 7  p l a n n i n g  a r e a .  

A l t h o u g h  w e  h a v e  c o n c l u d e d  t h e  f o r e s e e a b l e  e x p l o r a t i o n  a c t i v i -  
t i e s  a r e  n o t  l i k e l y  t o  j e o p a r d i z e  t h e  bowhead o r  g r a y  w h a l e s ,  
NVFS is  c o n c e r n e d  a b o u t  t h e  p o t e n t i a l  e f f e c t s  o f  o i l  and  
n o i s e  a s s o c i a t e d  w i t h  L e a s e  S a l e  1 0 9 ,  p a r t i c u l a r l y  combined ~ i t h  
o n g o i n g  and  f u t u r e  e x p l o r a t i o n ,  p r o d u c t i o n  and d e v e l o p m e n t  
a c t i v i t i e s  t h r o u g h o u t  t h e  r a n g e  o f  t h e s e  two s p e c i e s  o f  
e n d a n g e r e d  w h a l e s .  W e  u r g e  M M S  to  c o n t i n u e  s t u d i e s  on  t h e  
p o t e n t i a l  e f f e c t s  o f  OCS a c t i v i t i e s  on  e n d a n g e r e d  s p e c i e s  so  t h a t  
t h e  n e c e s s a r y  i n f o r m a t i o n  w i l l  be  a v a i l a b l e  f o r  f u t u r e  c o n s u l -  
t a t i o n s ,  i n c l u d i n g  t h o s e  o n  d e v e l o p m e n t  and p r o d u c t i o n .  
C o n s e r v a t i o n  r e c o m m e n d a t i o n s  a r e  p r o v i d e d  w i t h  t h e  o p i n i o n  
c o n c e r n i n g  t h e s e  i n f o r m a t i o n  n e e d s  and c o n c e r n i n g  a c t i o n s  t h a t  
MMS c a n  t a k e  t o  m i n i m i z e  p o t e n t i a l  i m p a c t s  t o  w h a l e s .  

I n  a d d i t i o n  t o  o u r  o p i n i o n  on  t h e  i n c r e m e n t a l  s t e p  ( l e a s i n g  and 
e x p l o r a t i o n ) ,  NMFS is p r o v i d i n g  i t s  v i e w s  o n  t h e  e n t i r e  a c t i o n ,  
i n c l u d i n g  d e v e l o p m e n t  and p r o d u c t i o n .  Under  50 C F R  S e c t i o n  
4 0 2 . 1 4 ( k )  o f  t h e  S e c t i o n  7  r e g u l a t i o n s ,  t h e r e  mus t  be  a  r e a s o n -  
a b l e  l i k e l i h o o d  t h a t  t h e  e n t i r e  a c t i o n  w i l l  n o t  v i o l a t e  S e c t i o n  
7 ( a ) ( 2 )  o f  t h e  ESA f o r  t h e  F e d e r a l  a g e n c y  t o  p r o c e e d  w i t h  t h e  
i n c r e m e n t a l  s t e p .  Based o n  c u r r e n t l y  a v a i l a b l e  i n f o r m a t i o n  and  
t e c h n o l o g y  a n d  t h e  a b s e n c e  o f  e f f e c t i v e  m i t i g a t i n g  m e a s u r e s ,  w e  
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b e l i e v e  t h a t  d e v e l o p m e n t  a n d  p r o d u c t i o n  a c t i v i t i e s  i n  t h e  s p r i n g  
l e a d  s y s t e m s  u s e d  by bowhead w h a l e s  f o r  t h e i r  m i g r a t i o n  would b e  
l i k e l y  t o  j e o p a r d i z e  t h e  p o p u l a t i o n .  T h i s  p o t e n t i a l  f o r  
j e o p a r d y  s h o u l d  be r e c o g n i z e d  as e a r l y  a s  p o s s i b l e  s o  t h a t  t h e  
o i l  c o m p a n i e s  w i l l  be a w a r e  o f  p o s s i b l e  f u t u r e  r e s t r i c t i o n s .  W e  
h a v e  i n c l u d e d  r e a s o n a b l e  a n d  p r u d e n t  a l t e r n a t i v e s  t o  t h e  a c t i o n  
t o  a v o i d  j e o p a r d y .  I n  a d d i t i o n ,  NMFS w i l l  r e c o n s i d e r  t h i s  
c o n c l u s i o n  when new i n f o r m a t i o n ,  t e c h n o l o g y ,  a n d / o r  m e a s u r e s  
become a v a i l a b l e  o r  a r e  p r o p o s e d  t h a t  would  e f f e c t i v e l y  
e l i m i n a t e  o r  o t h e r w i s e  m i t i g a t e  t h i s  p o t e n t i a l  j e o p a r d y  
s i t u a t i o n .  

NMFS h a s  n o t  p r o v i d e d  a n  i n c i d e n t a l  t a k e  s t a t e m e n t  f o r  e n d a n g e r e d  
w h a l e s  a n d  a n y  t a k i n g  o f  w h a l e s  is p r o h i b i t e d .  S e c t i o n  
7 ( b ) ( 4 ) ( C )  o f  t h e  ESA s p e c i f i e s  t h a t  i n  o r d e r  t o  p r o v i d e  a n  
i n c i d e n t a l  t a k e  s t a t e m e n t  f o r  l i s t e d  m a r i n e  mammals, a u t h o r i -  
z a t i o n  is r e q u i r e d  u n d e r  S e c t i o n  1 0 1 ( a ) ( 5 )  o f  t h e  M a r i n e  Mammal 
P r o t e c t i o n  A c t  (MMPA). No t a k i n g  o f  e n d a n g e r e d  w h a l e s  i n c i d e n t a l  
t o  OCS l e a s i n g  and e x p l o r a t i o n  a c t i v i t i e s  h a s  b e e n  r e q u e s t e d  o r  
a u t h o r i z e d .  R e q u e s t s  s h o u l d  b e  s u b m i t t e d  i n  a c c o r d a n c e  w i t h  50 
CFR P a r t  228  a n d  t h e  r e c e n t  amendment t o  t h e  ESA a n d  MMPA. I f  
y o u  h a v e  a n y  q u e s t i o n s  c o n c e r n i n g  t h e  i n c i d e n t a l  t a k e  p r o v i s i o n s ,  
p l e a s e  c o n t a c t  P a t r i c i a  M o n t a n i o  of  t h e  P r o t e c t e d  S p e c i e s  
Management D i v i s i o n  (FTS 673-5351 ) . 

S i n c e r H y ,  A 1 

W i l l i a m  E. k v a n s  
A s s i s t a n t  A d m i n i s t r a t o r  

f o r  F i s h e r i e s  

E n c l o s u r e  
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Agency:  M i n e r a l s  Managemen t  S e r v i c e  

A c t i v i t i e s :  O i l  a n d  Gas  L e a s i n g  a n d  E x p l o r a t i o n  - C h u k c h i  S e a  
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C o n s u l t a t i o n  C o n d u c t e d  By: N a t i o n a l  M a r i n e  F i s h e r i e s  S e r v i c e  
SEP : i 1987 

~ a t ' e  I s s u e d :  

B a c k g r o u n d  : 

On March  2 5 ,  1 9 8 6 ,  t h e  M i n e r a l s  Management  S e r v i c e  (MMS) o f  t h e  
D e p a r t m e n t  o f  t h e  I n t e r i o r  ( D O I )  r e q u e s t e d  t h e  i n i t i a t i o n  o f  
f o r m a l  c o n s u l t a t i o n  u n d e r  S e c t i o n  7 ( a )  o f  t h e  E n d a n g e r e d  S p e c i e s  
A c t  (ESA) c o n c e r n i n g  a  p r o p o s e d  o i l  a n d  g a s  L e a s e  S a l e  1 0 9  i n  
t h e  C h u k c h i  S e a  p l a n n i n g  a r e a  o f  t h e  A l a s k a  o u t e r  c o n t i n e n t a l  
s h e l f  (OCS) .  T h i s  a r e a  e n c o m p a s s e s  OCS l a n d s  i n  t h e  C h u k c h i  S e a  
o f f  n o r t h w e s t  A l a s k a .  The  s u b j e c t  o f  t h e  c o n s u l t a t i o n  was t h e  
p o t e n t i a l  i m p a c t s  o f  OCS l e a s i n g  a n d  e x p l o r a t i o n  o n  e n d a n g e r e d  
w h a l e s  t h a t  may o c c u r  i n  t h i s  p r o p o s e d  lease  a r e a .  

The  p r o p o s e d  C h u k c h i  S e a  L e a s e  S a l e  1 0 9 ,  s c h e d u l e d  f o r  May 1 9 8 8 ,  
i s  t h e  s e c o n d  p r o p o s e d  o f f e r i n g  o f  s u b m e r g e d  f e d e r a l  l a n d s  i n  
t h e  C h u k c h i  S e a .  An e a r i i e r  lease o f f e r i n g  c a l l e d  t h e  B d r r o w  
A r c h  S a l e  8 5  was  s c h e d u l e d  f o r  F e b r u a r y  1 9 8 5 ,  a n d  a  C a l l  f o r  
I n f o r m a t i o n  was i s s u e d  o n  J u n e  2 7 ,  1 9 8 3 .  F o r m a l  c o n s u l t a t i o n  
f o r  t h i s  s a l e  w a s  i n i t i a t e d  o n  December  1 2 ,  1 9 8 3 .  The  p r o p o s e d  
s a l e  w a s  s u b s e q u e n t l y  c a n c e l l e d  a n d  r emoved  f r o m  t h e  l e a s i n g  
s c h e d u l e  i n  March  1 9 8 4 .  F o r m a l  c o n s u l t a t  i o n  was c o n s e q u e n t l y  
s u s p e n d e d ,  a n d  n o  b i o l o g i c a l  o p i n i o n  was  i s s u e d  f o r  t h e  p r o p o s e d  
B a r r o w  Arch  S a l e .  

E a r l i e r  l e a s i n g  h a s  b e e n  c o n d u c t e d  i n  f e d e r a l  w a t e r s  o f  t h e  
a d j a c e n t  B e a u f o r t  S e a .  F o r m a l  c o n s u l t a t i o n s  h a v e  b e e n  c o n d u c t e d  
a n d  b i o l o g i c a l  o p i n i o n s  h a v e  b e e n  i s s u e d  by  NMFS c o n c e r n i n g  
t h e s e  p r e v i o u s  s a l e s .  T h e s e  p r e v i o u s  b i o l o g i c a l  o p i n i o n s  f o r  
OCS l e a s e  s a l e s  i n  t h e  A r c t i c  R e g i o n  o f  A l a s k a  a re  l i s t e d  b e l o w :  

On J u n e  2 4 ,  1 9 8 0 ,  t h e  NMFS i s s u e d  a  B i o l o g i c a l  O p i n i o n  i n  t h e  
j o i n t  F e d e r a l / S t a t e  S a l e  BF i n  t h e  B e a u f o r t  S e a .  

On A p r i l  1, 1 9 8 2 ,  a r e v i s e d  B i o l o g i c a l  O p i n i o n  w a s  i s s u e d  f o r  
t h e  j o i n t  S a l e  B F ;  

On Flay 1 9 ,  1 9 8 2 ,  a  B i o l o g i c a l  O p i n i o n  was  i s s u e d  f o r  t h e  ~ i a p i r  
F i e l d  ( S a l e  7 1 )  a r e a  o f  t h e  B e a u f o r t  S e a ;  



On December  1 9 ,  1 9 8 3 ,  a B i o l o g i c a l  O p i n i o n  was  i s s u e d  f o r  t h e  
D i a p i r  F i e l d  ( S a l e  8 7 )  a r e a  o f  t h e  B e a u f o r t  S e a  w h i c h  was  h e l d  
i n  A u g u s t  1 9 8 4 ;  

On May 2 7 ,  1 9 8 6 ,  a  B i o l o g i c a l  O p i n i o n  was  i s s u e d  f o r  a  p r o p o s e d  
Deep S t r a t i g r a p h i c  T e s t  (DST)  Well i n  t h e  C h u k c h i  S e a .  

On May 2 0 ,  1 9 8 7 ,  a B i o l o g i c a l  O p i n i o n  was  i s s u e d  f o r  t h e  
p r o p o s e d  B e a u f o r t  S e a  L e a s e  S a l e  9 7 ,  c u r r e n t l y  s c h s d u l e d  f o r  
J a n u a r y  1 9 8 8 .  

NMFS i s s u e d  a n  a r e a - w i d e  B i o l o g i c a l  O p i n i o n  f o r  f i v e  p r o p o s e d  GCb 
l e a s e  o f f e r i n g s  i n  t h e  A r c t i c  R e g i o n  o f  A l a s k a  o n  A p r i l  1 ,  
1 9 8 2 .  T h i s  o p i n i o n  r e s u l t e d  f r o m  a  r e g i o n a l  c o n s u l t a t i o n  f o r  a l l  
o p e r a t i o n s  a n d  a c t i v i t i e s  c o n c e r n i n g  f u t u r e  OCS l e a s i n g  a n d  
e x p l o r a t i o n  f o r  f i v e  p r o p o s e d  s a l e s  i n  t h e  B e a u f o r t  a n d  C h u k c h i  
S e a s :  D i a p i r  F i e l d  S a l e s  7 1 ,  8 7 ,  a n d  9 7 ;  B a r r o w  A r c h  S a l e  8 5 ;  
a n d  Hope B a s i n  S a l e  8 6 .  T h e  A r c t i c  R e g i o n  B i o l o g i c a l  O p i n i o n  was 
g e n e r i c  i n  n a t u r e  a n d  p r i m a r i l y  s e r v e d  t o  i d e n t i f y  p o t e n t i a l  
i m p a c t s ,  t o  i d e n t i f y  i n f o r m a t i o n  n e e d s ,  a n d  t o  a s s i s t  i n  t h e  
f u r t h e r  p l a n n i n g  o f  i n d i v i d u a l  OCS l e a s e  s a l e s .  The r e g i o n a l  
o p i n i o n  was i n i t i a t e d  t o  c o m p l e m e n t ,  b u t  n o t  r e p l a c e ,  t h e  
c o n s u l t a t i o n  f o r  i n d i v i d u a l  l ease  s a l e s .  

T h i s  is  t h e  B i o l o g i c a l  O p i n i o n  f o r  t h e  C h u k c h i  S e a  L e a s e  S a l e  
1 0 9 .  A d d i t i o n a l  i n f o r m a t i o n  o n  t h e  p r o p o s e d  l e a s i n g  a n d  
e x p l o r a t i o n  a c t i v i t i e s  t h a t  w i l l  r e s u l t  f r o m  t h i s  s a l e  h a s  b e e n  
p r o v i d e d  b y  MMS a n d  r e v i e w e d  by NMFS. N e w  i n f o r m a t i o n  o n  t h e  u s e  
o f  t h i s  lease  a r e a  b y  e n d a n g e r e d  w h a l e s  h a s  b e e n  s t u d i e d  a n d  
i n c o r p o r a t e d  i n t o  o u r  a n a l y s i s .  T h i s  o p i n i o n  u p d a t e s  t h e  A r c t i c  
R e g i o n a l  B i o l o g i c a l  O p i n i o n  p e r t a i n i n g  t o  t n e  C h u k c n i  S e a  L e a s e  
A r e a ,  w h i c h  s h o u l d  b e  r e f e r r e d  t o  f o r  a d d i t i o n a l  b a c k g r o u n d  
i n f o r m a t i o n .  

P r o ~ o s e d  A c t i v i t i e s :  

T h i s  is a n  i n c r e m e n t a l  s t e p  c o n s u l t a t i o n  c o v e r i n g  l e a s i n g  a n d  
e x p l o r a t i o n  a c t i v i t i e s  o f  OCS L e a s e  S a l e  1 0 9 .  The p r o p o s e d  
a c t i v i t i e s  c o n s i d e r e d  a r e  a n  o i l  a n d  g a s  l e a s e  s a l e  s c h e d u l e d  
f o r  May 1 9 8 8 ,  f o l l o w e d  by  a p e r i o d  o f  e x p l o r a t o r y  d r i l l i n g ,  
t e s t i n g ,  a n d  s u r v e y i n g .  A s e p a r a t e  c o n s u l t a t i o n  f o r  d e v e l o p m e n t  
a n d  p r o d u c t i o n  a c t i v i t i e s  w i l l  b e  c o n d u c t e d  i f  o i l  is d i s c o v e r e d  
a n d  d e v e l o p m e n t  p l a n s  a r e  p r o p o s e d .  

The  d e t a i l s  o f  t h e  p r o p o s e d  e x p l o r a t i o n ,  d e v e l o p m e n t ,  a n d  
p r o d u c t i o n  s c e n a r i o s  f o r  t h i s  s a l e  a r e  c o n t a i n e d  i n  i n f o r m a t i o n  
p r o v i d e d  b y  MMS ( 1 9 8 5  a n d  1 9 8 7 ) .  The  mean r e s o u r c e  e s t i m a t e  f o r  
S a l e  1 0 9  is  2 . 6 8  b i l l i o n  b a r r e l s  o f  o i l  w i t h  a 20 p e r c e n t  c h a n c e  
o f  a d i s c o v e r y  o f  c o m m e r c i a l l y  r e c o v e r a b l e  o i l .  The a c t i v i t i e s  
a s s o c i a t e d  w i t h  t h i s  s a l e  a r e  f o r e s e e n  t o  be  s i m i l a r  t o  t h e  
a c t i v i t i e s  a s s o c i a t e d  w i t h  t h e  a d j a c e n t  B e a u f o r t  S e a  l e a s e  
s a l e s ,  w i t h  e x p l o r a t i o n  b e g i n n i n g  o n  n e w l y  l e a s e d  t r a c t s  t h e  
f i r s t  y e a r  f o l l o w i n g  t h e  s a l e  ( 1 9 8 9 )  a n d  c o n t i n u i n g  f o r  s i x  



y e a r s  ( 1 9 9 5 ) .  A t o t a l  o f  20 e x p l o r a t i o n  wel l s  a n d  23 
d e l i n e a t i o n  wel ls  a r e  e s t i m a t e d .  The p r o b a b l e  k i n d s  a n d  L e v e l s  
o f  e x p l o r a t o r y  a c t i v i t y  t h a t  may o c c u r  a s  a  r e s u l t  o f  leasing 
i n  t h e  C h u k c h i  S e a  h a v e  b e e n  * e s t i m a t e d  by MMS ( 1 9 8 5 ,  1 9 8 7 ) .  
E x p l o r a t i o n  would be  done  by e x i s t i n g  i c e - s t r e n g t h e n e d  
d r i l l s h i p s  i n  w a t e r  d e p t h s  o v e r  25 m r  w o r k i n g  i n  t h e  l a t e  summer 
and f a l l  ( A u g u s t  t h r o u g h  O c t o b e r )  when t h e r e  is m i n i m a l  s e a  
i c e .  I c e b r e a k e r  a s s i s t a n c e  would b e  n e c e s s a r y  t o  e x t e n d  t h e  
d r i l l i n g  s e a s o n  i n t o  f r e e z e - u p .  

I n  w a t e r  d e p t h s  o f  l e s s  t h a n  25 m ,  g r a v e l  i s l a n d s  or  c o n c r e t e  
s t r u c t u r e s  may b e  u s e d  f o r  e x p l o r a t i o n  (MMS, 1 9 8 5 ) .  C a i s s o n  
r e t a i n e d  i s l a n d s  may be  u s e d  i n  w a t e r  d e p t h s  t o  30  m .  C o n i c a l  
d r i l l i n g  u n i t s ,  or  o t h e r  r o u n d  d r i l l s h i p s  o r  i c e - s t r e n g t h e n e d  
f l o a t i n g  p l a t f o r m s ,  n a y  b e  u s e d  f o r  e x p l o r a t i o n  i n  w a t e r  d e p t h s  
o v e r  30 n. Monocone- type  s t r u c t u r e s  ( m o b i l e ,  b o t t o m - f o u n d e d  
s t r u c t u r e s )  h a v e  b e e n  d e s i g n e d  b u t  n o t  y e t  c o n s t r u c t e d  f o r  t h e  
30 t o  5 0  m w a t e r  d e p t h s  p r e v a l e n t  i n  t h e  C h u k c h i  S e a .  T h e s e  
u n i t s  c o u l d  become t h e  p r i m a r y  t y p e  o f  d r i l l i n g  u n i t  i n  t h i s  
a r e a  w i t h i n  4 y e a r s .  S u b s e a  w e l l  c o m p l e t i o n s  a r e  u n l i k e l y .  

D r i l l s h i p  o p e r a t i o n s  c o u l d  be  s u p p o r t e d  f  r o n  b a r g e s  towed i n t o  
t h e  a r e a  f rom t h e  west ' c o a s t .  S h a l l o w  b a r g e s  c o u l d  a n c h o r  i n  
P e a r d  Bay.  A i r  s u p p o r t  a c t i v i t i e s  c o u l d  be  b a s e d  i n  W a i n w r i g h t  
o r  Bar row,  which  h a v e  a i r c r a f t  runways  c a p a b l e  o f  h a n d l i n g  C-130 
H e r c u l e s  a i r c r a f t .  A g r e a t  d e a l  o f  e f f o r t  would be  n e c e s s a r y  t o  
e q u i p  t h e  a r e a  w i t h  f a c i l i t i e s  f o r  work b o a t s .  The most 
p r a c t i c a l  method o f  s u p p o r t  may be  t o  l o a d  a l l  e q u i p m e n t  and  
s u p p l i e s  a b o a r z  a  l a r q e  s h i p  and  k e e p  i t  n e a r  t h e  d r i l l i n g  s i t e  
(MMS,  1 9 8 5 ) .  

Only  s h a l l o w - h a z a r d s  seismic s u r v e y s  a r e  e x p e c t e d  t o  r e s u l t  f r o m  
t h i s  s a l e .  Deep s e i s m i c  s u r v e y s  ( u s i n g  a i r g u n s )  a r e  p r i m a r i l y  a  
p r e - l e a s e  a c t i v i t y  and f e w ,  i f  a n y ,  a r e  p r o j e c t e d  t o  o c c u r  a s  a  
r e s u l t  o f  S a l e  1 0 9 .  

L i s t e d  S p e c i e s  and C r i t i c a l  H a b i t a t s :  

T h e r e  a r e  s i x  s p e c i e s  o f  e n d a n g e r e d  w h a l e s  known to  i n h a b i t  
A r c t i c  w a t e r s  o f  A l a s k a .  T h e s e  s p e c i e s  a r e :  

Bowhead Whale - B a l a e n a  m y s t i c e t u s  
R i q h t  Whale - B a l a e n a  a l a c i a l i s  
 in Whale - ~ a l a e n o ~ t e r a  p h y s a l u s  
S e i  Whale - B a l a e n o p t e r a  b o r e a l i s  
Humpback Whale - M e g a p t e r a  n o v a e a n g l i a e  
Gray  Whale - ~ s c h r i c h t i u s  r o b u s t u s  

The r i g h t  w h a l e  and  t h e  s e i  w h a l e  a r e  r a r e  i n  Arc t i c  w a t e r s .  
They a r e  r e p r e s e n t e d  by i s o l a t e d  r e c o r d s ,  p r o b a b l y  o f  s t r a y  
i n d i v i d u a l s  w e l l  o u t s i d e  t h e  normal  r a n g e s  o f  t h e i r  
p o p u l a t i o n s .  



The  humpback w h a l e  a n d  t h e  f i n  w h a l e  are o c c a s i o n a l  i n h a b i t a n t s  
o f  t h e  C h u k c h i  S e a ,  u s u a l l y  i n  l o w  n u m b e r s .  B o t h  s p e c i e s , a r e  a t  
t h e  n o r t h e r n  e d g e  o f  t h e i r  summer r a n g e  when i n  t h e  ~ h u k c h i  
S e a .  T h e  f e w  m i g r a n t s  t h a t  r e a c h  A r c t i c  w a t e r s  i n  t h e  summer a r e  
f o u n d  p r i m a r i l y  o n  t h e  S i b e r i a n  s i d e  o f  t h e  s o u t h e r n  C h u k c h i  S e a  
a n d  h a v e  b e e n  o n l y  i r r e g u l a r l y  s i g h t e d  i n  t h e  A l a s k a  s e c t o r .  
O n l y  t h e  bowhead  w h a l e  a n d  t h e  g r a y  w h a l e  commonly o c c u r  i n  t h e  
C h u k c h i  S e a .  R e c e n t  i n f o r m a t i o n  o n  t h e i r  d i s t r i b u t i o n s  a n d  
h a b i t a t  u s e  a re  d i s c u s s e d  b e l o w .  

G r a y  Wha le :  The  g r a y  w h a l e  is a r e g u l a r  summer i n h a b i t a n t  o f  
t h e  C h u k c h i  S e a  f r o m  J u n e  t h r o u g h  O c t o b e r .  The  n o r t h e r n  B e r i n g  
a n d  C h u k c h i  S e a s  a r e  t h e  m a i n  summer f e e d i n g  g r o u n d s  f o r  t h e  
m a j o r i t y  o f  t h e  p o p u l a t i o n .  At  l e a s t  h a l f  t h e  p o p u l a t - i o n  
p r o b a b l y  summers  s o u t h  o f  t h e  B e r i n g  S t r a i t .  T h e  B e r i n g  S t r a i t  
is a n  i m p o r t a n t  m i g r a t o r y  c o r r i d o r  f o r  t h o s e  i n d i v i d u a l  w h a l e s  
m o v i n g  n o r t h  b e t w e e n  l a t e  May a n d  A u g u s t  a n d  r e t u r n i n g  t o  t h e  
B e r i n g  S e a  f r o m  S e p t e m b e r  t o  November o n  t h e i r  f a l l  r e t u r n  t o  
s o u t h e r n  waters .  From J u l y  t h r o u g h  m i d - O c t o b e r ,  some g r a y  
w h a l e s  a re  f o u n d  r e g u l a r l y  as  f a r  n o r t h  a s  P o i n t  B a r r o w ,  a n d  a  
f e w  g r a y  w h a l e s  o c c a s i o n a l l y  t r a v e l  a s  f a r  e a s t  as  t h e  C a n a d i a n  
B e a u f o r t  S e a .  

P r e s e n t  k n o w l e d g e  o f  t h e  d i s t r i b u t i o n  a n d  a b u n d a n c e  o f  t h e  g r a y  
w h a l e  i n  t h e  C h u k c h i  S e a  is i n c o m p l e t e .  Up t o  o n e - f o u r t h  o f  t h e  
t o t a l  g r a y  w h a l e  p o p u l a t i o n  o f  a b o u t  1 7 , 0 0 0  ( R u g h ,  1 9 8 4 )  may 
e n t e r  t h e  n o r t h e r n  C h u k c h i  S e a  t o  f e e d  d u r i n g  t h e  o p e n w a t e r  
s e a s o n  ( J u l y - O c t o b e r ) .  

G r a y  w h a l e s  h a v e  b e e n  o b s e r v e d  f e e d i n g  o f f  t h e  C h u k c h i  S e a  coas t  
o f  A l a s k a  w e l l  i n t o  O c t o b e r  ( L j u n g b l a d  e t  a l . ,  1 9 8 3 3 .  W h e t h e r  
t h i s  i s  a r e s i d e n t  f e e d i n g  p o p u l a t i o n  o f  g r a y  w h a l e s  t h r o u g h o u t  
t h e  summer is  unknown .  Many g r a y  w h a l e s  h a v e  b e e n  o b s e r v e d  
f e e d i n g  i n  c o a s t a l  w a t e r s  o f  n o r t h w e s t  A l a s k a  d u r i n g  summer a n d  
f a l l  a e r i a l  s u r v e y s  ( L j u n g b l a d  e t  a l . ,  1 9 8 5 ) .  Most r e c e n t  
s i g h t i n g s  o f  g r a y  w h a l e s  f e e d i n g  i n  t h e  C h u k c h i  S e a  a r e  i n  
n e a r s h o r e  waters  a v e r a g i n g  2 0 . 5  m i n  d e p t h  a n d  w i t h i n  1 4 . 5  krn o f  
s h o r e  (Moore e t  a l . ,  1 9 8 5 ) .  They  a v o i d  h e a v y  ice  c o n d i t i o n s ,  
r e m a i n  s o u t h  o f  t h e  p a c k  ice e d g e ,  a n d  l e a v e  n o r t h e r n  a r e a s  
b e f o r e  f r e e z e - u p .  O t h e r  r e p o r t s  o f  w h a l e s  f e e d i n g  f a r t h e r  
o f f s h o r e  a r e  known,  a n d  f e e d i n g  a p p e a r s  t o  b e  w i d e s p r e a d .  

Bowhead W h a l e :  T h e  bowhead w h a l e  is t h e  n o r t h e r n m o s t  r a n g i n g  o f  
t h e  g r e a t  w h a l e s .  The  s i z e  o f  t h e  W e s t e r n  ~ r c t i c  p o p u l a t i o n  o f  
t h i s  w h a l e  h a s  r e c e n t l y  b e e n  r e v i s e d  upward  t o  7 , 2 0 0  ( s t a n d a r d  
e r r o r  f 2 , 4 0 0 )  i n d i v i d u a l s  ( I W C ,  i n  p r e s s ) .  T h e s e  w h a l e s  m i g r a t e  
n o r t h w a r d  i n  t h e  s p r i n g  f r o m  t h e i r  w i n t e r i n g  a r e a s  i n  t h e  B e r i n g  
S e a .  T h e y  p a s s  t h r o u g h  t h e  B e r i n g  S t r a i t  a n d  e a s t e r n  C h u k c h i  S e a  
f r o m  l a t e  March  t o  m i d - J u n e  t h r o u g h  n e w l y  o p e n e d  l e a d s  a ~ d  
p o l y n y a s  i n  t h e  s h e a r  z o n e  b e t w e e n  t h e  s h o r e f a s t  ice  a n d  o f f s h o r e  
p a c k  i c e .  T h e  p a t h  f o l l o w e d  t h r o u g h  t h e s e  l e a d s  a l o n g  t h e  edge 
o f  t h e  s h o r e f a s t  i ce  v a r i e s  i n  d i s t a n c e  f r o m  s h o r e  w i t h  t h e  d e p t h  
a n d  t o p o g r a p h y  o f  t h e  c o a s t .  A t  c o a s t a l  p r o m o n t o r i e s  s u c h  a s  ~ t .  



Hope,  C a p e  L i s b u r n e ,  I c y  C a p e ,  a n d  P t .  B a r r o w ,  t h e  l e a d s  a r e  
w i t h i n  a f e w  k i l o m e t e r s  o f  t h e  coas t .  k t  i n d e n t a t i o n s ,  t& 
s h o r e f a s t  i c e  z o n e  is w i d e r  a n d  t h e  l e a d s  f a r t h e r  f r o m  s h o r e .  
The  s p r i n g  m i g r a t i o n  o f  bowhead w h a l e s  p a s t  Cape  L i s b u r n e  seems 
t o  f o l l o w  two o r  more c o r r i d o r s ,  d e p e n d i n g  o n  t h e  number  o f  
l e a d s ,  2-10 km o f f s h o r e  ( B r a h a m ,  1 9 8 4 ) .  T h i s  m i g r a t i o n  
e s s e n t i a l l y  c o v e r s  t h e  p e r i o d  m i d - A p r i l  t o  e a r l y  J u n e ,  w i t h  a  f e w  
w h a l e s  m i g r a t i n g  b e f o r e  a n d  a f t e r  d e p e n d i n g  o n  a n n u a l  v a r i a b i l i t y  
i n  ice  c o n d i t i o n s .  

P a s t  P o i n t  B a r r o w  t h e  w h a l e s  f o l l o w  o f f s h o r e  l e a d s  t h a t  e x t e n d  
i n  a n  e a s t e r l y  d i r e c t i o n  t o w a r d  B a n k s  I s l a n d  i n  t h e  C a n a d i a n  
Arc t i c .  A f t e r  f e e d i n g  d u r i n g  t h e  summer ,  m a i n l y  i n  t h e  C a n a d i z : ,  
A r c t i c ,  t h e  bowhead w h a l e s  b e g i n  t h e i r  w e s t w a r d l y  m i g r a t i o n  a n d  
r o t u r n  a l o n g  t h e  A l a s k a n  B e a u f o r t  S e a  c o a s t  i n  S e p t e m b e r  a n d  
O c t o b e r ,  a l t h o u g h  a few i n d i v i d u a l s  may m i g r a t e  i n t o  t h i s  a r e a  
i n  A u g u s t .  

The f a l l  r e t u r n  m i g r a t i o n ,  a f  t e r  p a s s i n g  P o i n t  B a r r o w ,  is 
b e l i e v e d  t o  c o n t i n u e  i n  a g e n e r a l  w e s t w a r d l y  d i r e c t i o n  a l o n g  t h e  
e d g e  o f  t h e  p a c k  ice  i n  t h e  n o r t h e r n  C h u k c h i  S e a  t o w a r d  W r a n g e l l  
I s l a n d  a n d  H e r a l d  S h o a l  o f f  t h e  S i b e r i a n  c o a s t .  Some w h a l e s  a r e  
known t o  p a s s  c lose  t o  P t .  Barrow a n d  c o n t i n u e  swimming west o r  
s o u t h w e s t  i n  t h e  C h u k c h i  S e a .  O t h e r  w h a l e s  a p p a r e n t l y  p a s s  P o i n t  
B a r r o w  f a r t h e r  o f  £ s h o r e ,  d e p e n d i n g  o n  a n n u a l  ice  c o n d i t i o n s  a n d  
t h e  l o c a t i o n  o f  t h e  p a c k  ice  e d g e ,  I n  e i t h e r  e v e n t ,  t h e  w h a l e s  
c o n t i n u e  m i g r a t i n g  w e s t w a r d  t o w a r d  t h e  S i b e r i a n  C o a s t  o r  t u r n  
s o u t h w e s t  a l o n g  t h e  A l a s k a  C o a s t .  A e r i a l  s u r v e y s  ( L j u n g b l a d  e t  
a l . ,  1 9 8 3 ;  L j u n g b l a d  e t  a l . ,  1 9 8 5 )  h a v e  f o u n d  bowhead w h a l e s  
t r a v e l i n g  t h r o u g h  t h e  C h u k c h i  S e a  i n  O c t o b e r .  Numerous bowhead 
w h a l e s  a r e  known t o  move w e s t  t o  S i b e r i a  b e f o r e  t u r n i n g  s o u t h  
a l o n g  t h e  c o a s t  o f  t h e  C h u k o t s k  P e n i n s u l a  t o w a r d  t h e  B e r i n g  
S t r a i t  i n  l a t e  f a l l  a n d  e a r l y  w i n t e r  (November  t h r o u g h  D e c e m b e r )  
o n  t h e i r  r e t u r n  to  t h e  B e r i n g  Sea i n  a d v a n c e  o f  t h e  w i n t e r  p a c k  
i ce .  

The  f a l l  m i g r a t i o n  r o u t e ,  a f t e r  t h e  w h a l e s  h a v e  p a s s e d  P o i n t  
B a r r o w ,  is i n a d e q u a t e l y  d o c u m e n t e d ,  h o w e v e r ,  a n d  t h a t  p o r t i o n  o f  
t h e  bowhead w h a l e  p o p u l a t i o n  w h i c h  p a s s e s  t h r o u g h  t h e  A l a s k a  
s i d e  o f  t h e  C h u k c h i  S e a  is u n c e r t a i n .  I n  a n y  e v e n t ,  t h e  f a l l  
m i g r a t i o n  t h r o u g h  t h e  C h u k c h i  S e a  a p p e a r s  t o  b e  b r o a d  a n d  
v a r i a b l e .  Bowhead w h a l e s  a p p e a r  t o  b e  a c t i v e l y  m i g r a t i n g  a t  
t h i s  t i m e  a n d  a r e  n o t  known t o  s t o p  o r  f e e d  i n  t h e  C h u k c h i  S e a ,  
a l t h o u g h  t h i s  i n f o r m a t i o n  i n  n o t  c o n c l u s i v e .  

A s s e s s m e n t  o f  I m ~ a c t s :  

NMFS b e l i e v e s  t h a t  e x p l o r a t i o n  a c t i v i t i e s  i n  t h e  C h u k c h i  S e a  
S a l e  1 0 9  l e a s e  a r e a  h a v e  t h e  p o t e n t i a l  t o  a f f e c t  a d v e r s e l y  
e n d a n g e r e d  w h a l e s  f r o m  o i l  s p i l l s  a n d  n o i s e .  B e c a u s e  o f  t h e i r  
low p o p u l a t i o n  n u m b e r s ,  t h e i r  h a b i t  o f  f r e q u e n t i n g  c o a s t a l  
waters ,  a n d  t h e i r  a p p a r e n t l y  l o w  r e p r o d u c t i v e  r a t e ,  bowhead 
w h a l e s  n a y  b e  p a r t i c u l a r l y  v u l n e r a b l e  t o  i m p a c t s  f r o m  o f f  s h o r e  



o i l  a n d  g a s  a c t i v i t i e s  t h r o u g h o u t  t h e i r  r a n g e  ( B r a h a m ,  1 9 8 4 ) .  

S i n c e  t h e  i s s u a n c e  o f  t h e  A r c t i c  R e g i o n  B i o l o g i c a l  O p i n i o n  i n  
1 9 8 2 ,  a  number  o f  s t u d i e s  h a v e  b e e n  c o n d u c t e d  o n  t h e  p o s s i b l e  
e f f e c t s  o f  OCS a c t i v i t i e s  o n  bowhead a n d  g r a y  w h a l e s .  S t u d i e s  
o n  t h e  e f f e c t s  o f  o i l  o n  m a r i n e  mammals h a v e  c o n t i n u e d  ( G e r a c i  
a n d  S t .  A u b i n ,  1 9 8 6 ) .  Noise d i s t u r b a n c e  o f  bowhead w h a l e s  
r e l a t e d  t o  i n d u s t r i a l  a c t i v i t i e s  h a v e  b e e n  t h e  f o c u s  o f  a 5 - y e a r  
p r o g r a m  i n  t h e  C a n a d i a n  B e a u f o r t  S e a  ( R i c h a r d s o n  a n d  G r e e n ,  
1 9 8 3 ;  R i c h a r d s o n  e t .  a l . ,  1 9 8 5  a - c ) .  Some d i r e c t  s t u d i e s  h a v e  
b e e n  c o n d u c t e d  i n  A l a s k a n  w a t e r s  ( L G L ,  1 9 8 6 ;  Miles e t  a l . ,  
1 9 8 6 ) .  

O i l  S p i l l  R i s k :  O i l  s p i l l s  f r o m  OCS d r i l l i n g  a r e  a m a j o r  
c o n c e r n .  An o i l  s p i l l  o c c u r i n g  d u r i n g  t h e  s p r i n g  i n  l e a d  s y s t e m s  
u s e d  by  m i g r a t i n g  bowhead w h a l e s  a n d  c o m i n g  i n  c o n t a c t  w i t h  t h e  
w h a l e s  m i g h t  b e  c r i t i c a l .  O i l  s p i l l s  i n  t h e  f a l l  m i g h t  a f f e c t  
bowhead w h a l e s  i n  f e e d i n g  a r e a s  o r  a l o n g  m i g r a t i o n  p a t h s  e i t h e r  
t h r o u g h  o p e n  water o r  among m u l t i - y e a r  o r  n e w l y  f o r m i n g  s e a  .ice. 

O i l  s p i l l  r i s k s  f r o m  g r a v e l  i s l a n d s  o r  o t h e r  b o t t o m - f o u n d e d  
s t r u c t u r e s  a re  g e n e r a l l y  s p r e a d  o u t  o v e r  a  p e r i o d  t h a t  d o e s  n o t  
h a v e  t o  c o i n c i d e  w i t h  t h e  bowhead m i g r a t i o n  b e c a u s e  t h e i r  
o p e r a t i o n  is n o t  g o v e r n e d  by ice  c o n d i t i o n s .  A b l o w o u t  f r o m  
b o t t o m - f o u n d e d  s t r u c t u r e s  i n  t h e  s p r i n g  l e a d  s y s t e m  when w h a l e s  
a re  m i g r a t i n g ,  w o u l d  b e  l i k e l y  t o  c o n t a c t  bcwhead w h a l e s  b e c a u s e  
s u c h  s t r u c t u r e s  w o u l d  b e  i n  t h e  s h a l l o w e r  waters ,  c o i n c i d i n g  
w i t h  t h e  s p r i n g  m i g r a t i o n  p a t h .  A l t h o u g h  much o f  t h e  o i l  may b e  
c o n t a i n e d  o n  t h e  s t r u c t u r e ,  a n y  s p i l l e d  o i l  t h a t  e n t e r e d  t h e  
water may b e  d i f f i c u l t  t o  c o n t a i n  a n d  c l e a n  u p .  

D r i l l s h i p s  a r e  e x p e c t e d  t o  b e  u s e d  o n l y  d u r i n g  e x p l o r a t i o n ,  n o t  
d u r i n g  d e v e l o p m e n t  a n d  p r o d u c t i o n .  D r i l l s h i p s  u s e d  d u r i n g  
e x p l o r a t i o n  i n  t h e  C h u k c h i  S e a ,  h a v e  a b o u t  a  3  t o  4-month 
d r i l l i n g  window o v e r l a p p i n g  t h e  f a l l  r e t u r n  m i g r a t i o n  p e r i o d .  An 
o i l  s p i l l  or  b l o w o u t  f r o m  a  d r i l l s h i p  is l i k e l y  t o  e n t e r  t h e  
w a t e r .  D r i l l s h i p s  o p e r a t i n g  i n  t h e  f a l l  may a l s o  h a v e  t o  
t e m p o r a r i l y  s u s p e n d  o p e r a t i o n s  a n d  move o f f  t h e  w e l l  b e c a u s e  o f  
p a c k - i c e  e n c r o a c h m e n t .  

MMS ( 1 9 8 5 ,  1 9 8 7 )  e s t i m a t e s  a mean o f  7  s p i l l s  o f  1 , 0 0 0  b a r r e l s  o r  
g r e a t e r  i n  t h e  l ease  area o v e r  t h e  p r o j e c t e d  3 0 - y e a r  l i f e  o f  a n y  
f i e l d s  d i s c o v e r e d  a n d  f u l l y  d e v e l o p e d  a s  a  r e s u l t  o f  t h i s  s a l e .  
T h i s  a s s u m e s  t h e  f u l l  d e v e l o p m e n t  o f  t h e  r e s o u r c e  e s t i m a t e  o f  
2 . 6 8  b i l l i o n  b a r r e l s ,  i n c l u d i n g  t h e  t r a n s p o r t a t i o n  o f  p r o d u c e d  
o i l  a s h o r e  ( w h i c h  a c c o u n t s  f o r  more t h a n  4 o f  t h e  7 s p i l l s  
e s t i m a t e d ) .  MMS a l s o  e s t i m a t e d  mean o f  0  s p i l l s  o f  1 0 0 , 0 0 0  
b a r r e l s  o r  g r e a t e r .  C u m u l a t i v e  o i l  s p i l l s  r e s u l t i n g  f r o m  t h i s  
a n d  p r e v i o u s  C h u k c h i  S e a  l ease  sa les ,  i n c l u d i n g  t h e  p r o d u c t i o n  
a n d  t r a n s p o r t  o f  1 . 7  b i l l i o n  b a r r e l s  o f  C a n a d i a n  o i l ,  a r e  
e s t i m a t e d  a t  7 . 5  a n d  0 . 3 6  m e a n  s p i l l s  o f  g r e a t e r  t h a n  1 , 0 0 0  a n d  
1 0 0 , 0 0 0  b a r r e l s ,  r e s p e c t i v e l y .  



T r a n s p o r t a t i o n  o f  o i l  i n  t h e  c u m u l a t i v e  c a s e  f o r  s p i l l s  o f  1 , 0 0 0  
o r  more b a r r e l s  a c c o u n t s  f o r  4 . 7  o f  t h e  7 . 5  mean s p i l l s  
e s t i m a t e d .  T h e s e  s p i l l  es t imates are d r a w n  f r o m  a l l  we l l s  
d r i l l e d ,  i n c l u d i n g  b o t h  e x p l o r a t i o n  a n d  p r o d u c t i o n  wel ls .  
H i s t o r i c a l l y ,  o i l  s p i l l s  h a v e  o c c u r r e d  o n  p r o d u c t i o n  we l l s  a n d  i n  
o i l  t r a n s p o r t a t i o n ,  b u t  MMS s t a t i s t i c s  a re  b a s e d  o n  t h e  t o t a l  
r e c o r d  ( w h i c h  s h o w s  no  e x p l o r a t o r y  d r i l l i n g  s p i l l s ) .  A s  s u c h ,  
t h e  p r o b a b i l i t y  f o r  a n  o i l  b l o w o u t  d u r i n g  e x p l o r a t i o n  is 
e x c e e d i n g l y  s m a l l ,  b u t  t h i s  c a n  o n l y  b e  e s t i m a t e d  f r o m  a v a i l a b l e  
s t a t i s t i c s .  To d a t e ,  t h e r e  h a s  b e e n  n o  o i l  s p i l l e d  a s  a r e s u l t  
o f  a  b l o w o u t  d u r i n g  e x p l o r a t o r y  d r i l l i n g  o n  t h e  U . S .  o u t e r  
c o n t i n e n t a l  s h e l f .  However ,  t h e r e  h a v e  b e e n  g a s  b l o w o u t s  ( w h i c n  
d o  n o t  s p i l l  o i l )  a s s o c i a t e d  w i t h  e x p l o r a t o r y  d r i l l i n g  i n  t h e  
U.S. OCS a n d  t h e  C a n a d i a n  B e a u f o r t  S e a .  

MMS h a s  r e c e n t l y  c o n c l u d e d  t h a t  t h e  p r o b a b i l i t y  o f  a n  o i l  s p i l l  
r e s u l t i n g  f r o m  a b l o w o u t  d u r i n g  e x p l o r a t o r y  d r i l l i n g  is 
e x t r e m e l y  u n l i k e l y  ( A t t a c h m e n t  1 o f  t h e  B e a u f o r t  S e a  S a l e  9 7  
B i o l o g i c a l  O p i n i o n )  . T h e y  c i t e  s e v e r a l  s t u d i e s  o f  o f  f s h o r e  
d r i l l i n g  s t a t i s t i c s  t h a t  i n d i c a t e  t h e  r i s k  o f  a  g a s  b l o w o u t  
d u r i n g  o f f s h o r e  e x p l o r a t i o n  o n  t h e  U.S. OCS i s  a r o u n d  0 .64  
p e r c e n t  o r  a b o u t  1 b l o w o u t  p e r  1 5 6  w e l l s  d r i l l e d .  The u p p e r  9 5  
p e r c e n t  c o n f i d e n c e  l e v e l  t o  t h e  p r o b a l i i l i t y  o f  a n  o i l  b l o w o u t  o f  
a n  e x p l o r a t i o n  w e l l  is e s t i m a t e d  to  b e  e q u a l  t o  o r  less t h a n  
0 .0004  p e r c e n t ,  o r  n o  m o r e  t h a n  1 i n  2 5 0 , 0 0 0  wel l s  d r i l l e d .  MMS 
b e l i e v e s  t h a t  s u c h  a  low p r o b a b i l i t y  o f  a n  o i l  b l o w o u t  d o e s  n o t  
p o s e  a  t h r e a t  t o  bowhead a n d  g r a y  whales f r o m  e x p l o r a t o r y  
d r i l l i n g .  

I f  a n  o i l  s p i l l  s h o u l d  o c c u r ,  h o w e v e r ,  f r o m  e i t h e r  a  b l o w o u t  o r  
a n  o p e r a t i o n a l  d i s c h a r g e ,  t h e  c o n d i t i o n a l  p r o b a b i l i t i e s  
( e x p r e s s e d  a s  p e r c e n t  c h a n c e )  t h a t  a n  o i l  s p i l l  w i l l  c o n t a c t  
c e r t a i n  w h a l e  h a b i t a t s  o r  m i g r a t i o n  c o r r i d o r s  w i t h i n  3 t o  30 
d a y s ,  h a v e  b e e n  c a l c u l a t e d  t o  r a n g e  f r o m  n i l  ( l e s s  t h a n  0 . 5  
p e r c e n t )  t o  n e a r l y  1 0 0  p e r c e n t  d e p e n d i n g  o n  s p i l l  l o c a t i o n  a n d  
s e a s o n  (MMS, 1 9 8 7 ) .  

MMS a l s o  c i t e s  l e g a l  a u t h o r i t i e s  t h a t  a r e  i n  p l a c e  t o  e n s u r e  
s a f e  d r i l l i n g  p r a c t i c e s  o n  OCS leases ,  w h i c h  f u r t h e r  a s s u r e  t h a t  
a n  o i l s p i l l  f r o m  e x p l o r a t o r y  d r i l l i n g  w o u l d  be  u n l i k e l y .  S u c h  
a u t h o r i t i e s  i n c l u d e  o p e r a t i o n a l  r e q u i r e m e n t s  c o n t a i n e d  i n  
r e g u l a t i o n s ,  OCS O p e r a t i n g  O r d e r s ,  l e a s e  s t i p u l a t i o n s ,  
i n s p e c t i o n  r e q u i r e m e n t s ,  a n d  c o n d i t i o n s  o f  a p p r o v a l  o f  
E x p l o r a t i o n  P l a n s ,  A p p l i c a t i o n s  f o r  a  P e r m i t  t o   rill, a n d  
C r i t i c a l  O p e r a t i o n s  a n d  C u r t a i l m e n t  P l a n s .  

E f f e c t s  o f  O i l :  Assuming  a n  o i l  s p i l l  were t o  o c c u r  a n d  c o n t a c t  
w h a l e s ,  t h e  worst case a d v e r s e  i m p a c t s  t o  w h a l e s  f r o m  s p i l l e d  
o i l  c o u l d  i n c l u d e  d e a t h  o r  i l l n e s s  c a u s e d  by i n g e s t i o n  o r  
i n h a l a t i o n  o f  o i l ,  i r r i t a t i o n  o f  s k i n  a n d  e y e s ,  f o u l i n g  o f  
f e e d i n g  n e c h a n i s m s ,  a n d  r e d u c t i o n  o f  f o o d  s u p p l i e s  t h r o u g h  
c o n t a m i n a t i o n  o r  l o s s e s  o f  f o o d  o r g a n i s m s .  A l b e r t  ( 1 9 8 1 )  
s p e c u l a t e d  t h a t  t h e  most l i k e l y  a d v e r s e  e f f e c t s  o f  o i l  c o n t a c t  



t o  bowhead w h a l e s  a r e  1) c o n j u n c t i v i t i s  a n d  c o r n e a l  e y e  
i n £  l a m m a t i o n  l e a d i n g  t o  r e d u c ~ d  v i s i o n  a n d  p o s s i b l e  b l i n d n e s s ;  
2 )  d e v e l o p m e n t  o f  s k i n  u l c e r a t i o n s  f r o m  e x i s t i n g  e r o d e d  a r e a s  o n  
t h e  s k i n  s u r f a c e  w i t h  s u b s e q u e n t  p o s s i b i l i t y  o f  b a c t e r e m i a ;  3 )  
c o m p r o m i s i n g  o f  t a c t i l e  h a i r s  a s  s e n s o r y  s t r u c t u r e s ;  a n d  4 )  
d e v e l o p m e n t  o f  b r o n c h i t i s  or p n e u m o n i a  a s  t h e  r e s u l t  o f  i n h a l e d  
i r r i t a n t s .  F o u l i n g  o f  t h e  b a l e e n  p l a t e s  b y  o i l  c a n  d e c r e a s e  
t h e i r  f i l t e r i n g  e f f i c i e n c y  ( B r a i t h w a i t e  e t  a l . ,  1 9 8 3 )  a n d  r e s u l t  
i n  o i l  i n g e s t i o n  t h a t  c o u l d ,  t h e o r e t i c a l l y ,  l e a d  t o  b l o c k a g e  o f  
t h e  n a r r o w  c h a n n e l  o f  t h e  s t o m a c h  ( A l b e r t ,  1 9 8 1 ) .  However ,  t h e  
e x t e n t  o f  o i l i n g  t h a t  w o u l d  b e  n e c e s s a r y  t o  p r o d u c e  t h e s e  e f f e c t s  
i s  unknown.  R e c e n t  e x p e r i m e n t s ,  s u m m a r i z e d  by  G e r a c i  a n d  S t .  
A u b i n  ( 1 9 8 2 ,  1 9 8 5 ,  1 9 8 6 ) ,  d e m o n s t r a t e  t h a t  e f f e c t s  o f  a c t u a l  
o i l i n g  o f  c e r t a i n  m a r i n e  m a m m a l s  c a n  b e  s h o r t - t e r m ,  t r a n s i e n t ,  
m i n o r ,  a n d  r e v e r s i b l e .  

G e r a c i  a n d  S t .  A u b i n  ( 1 9 8 6 )  r e a s o n e d  t h a t  bowhead w h a l e s  h a v e  
t h e  v i s u a l  c a p a b i l i t y  t o  d e t e c t  s p i l l e d  o i l  w h i c h  s u f f i c i e n t l y  
a l t e r s  t h e  o p t i c a l  p r o p e r t i e s  o f  t h e  s u r f a c e ,  a n d  may a l s o  b e  
a b l e  t o  d e t e c t  o i l  by t a c t i l e  s e n s e s .  C e t a c e a n s  may b e  i n i t i a l l y  
a t t r a c t e d  t o  a n  o i l  s l i c k  b u t  may s u b s e q u e n t l y  become c o n d i t i o n e d  
t o  a v o i d  t h e m .  S u c h  b e h a v i o r s ,  a s  d i s p l a y e d  i n  d o l p h i n  s t u d i e s ,  
may h e l p  i n d i v i d u a l s  a v o i d  m u l t i p l e  c o n t a c t s  w i t h  o i l .  They  
a c k n o w l e d g e ,  h o w e v e r ,  t h a t  i n  h e a v y  i ce  c o n d i t i o n s ,  t h e  a b i l i t y  
o f  bowhead w h a l e s  t o  a v o i d  o i l  t r a p p e d  among i c e  w o u l d  be  
l i m i t e d .  O b s e r v a t i o n s  f r o m  t h e  R e g a l  Sword  s p i l l  o f f  Cape  Cod 
( G o o d a l e  e t  a l . ,  1 9 8 2 ) ,  show t h a t  l a r g e  w h a l e s  ( i . e . ,  f i n ,  
humpback ,  a n d  p r o b a b l y  r i g h t  w h a l e s )  d i d  n o t  a v o i d  a r e a s  o f  o i l  
s p i l l s ,  a n d  a p p a r e n t l y  p e r f o r m e d  n o r m d l  a c t i v i t i e s ,  s u c h  a s  
f e e d i n g ,  i n  a n d  among o i l  s l i c k s .  T h i s  may i n d i c a t e  t h a t  e i t h e r  
t h e  w h a l e s  were u n a w a r e  o f  a n d  u n a b l e  t o  d e t e c t  t h e  o i l  s l i c k s ,  
o r  were n o t  b o t h e r e d  by t h e m .  G r a y  w h a l e s  o f f  C o a l  O i l  P o i n t  i n  
C a l i f o r n i a  showed  m i x e d  r e a c t i o n s  t o  t h e  o i l  s e e p s  t h e r e  (Geraci  
a n d  S t .  A u b i n ,  1 9 8 2 ) .  Some w h a l e s  a p p a r e n t l y  a v o i d e d  t h e  a r e a ,  
a n d  o t h e r s  m o d i f i e d  t h e i r  b e h a v i o r  w h i l e  p a s s i n g  t h r o u g h  t h e  
a r e a .  W h e t h e r  t h i s  i n d i c a t e s  d e t e c t i o n  a n d  l e a r n e d  a v o i d a n c e  
among i n d i v i d u a l s ,  o r  a d v e r s e  r e a c t i o n ,  is u n c l e a r .  I n  a n y  
c a s e ,  t h e s e  e x a m p l e s  i n d i c a t e  t h a t  w h a l e s  may n o t  r e a d i l y  a v o i d  
o i l  s p i l l s ,  a n d  may,  t h e r e f o r e ,  b e  s u s c e p t i b l e  t o  t h e  e f f e c t s  o f  
c o n t a c t  w i t h  a s p i l l .  However ,  n o  i l l  e f f e c t s  t o  w h a l e s  h a v e  
b e e n  o b s e r v e d  i n  t h e s e  a reas .  

G e r a c i  a n d  S t .  ~ u b i n  ( 1 9 8 6 )  d e m o n s t r a t e d  t h a t  t h e  s k i n  o f  
t o o t h e d  w h a l e s  a n d  d o l p h i n s  is a t  l e a s t  p a r t i a l l y  r e s i s t a n t  t o  
o i l ,  a n d  s u b t l e  e f f e c t s  c a u s e d  by  s h o r t - t e r m  c o n t a c t  w i t h  
v o l a t i l e  c o m p o n e n t s  a r e  r e v e r s i b l e .  T h e y  b e l i e v e  t h e  s t r u c t u r e  
o f  t h e  s k i n  o f  bowhead w h a l e s  s h o u l d  a f f o r d  a t  l e a s t  e q u a l  
p r o t e c t i o n .  However ,  t h e  q u e s t i o n s  o f  a d h e s i v e n e s s  o f  o i l  t o  
t h e  s k i n  a n d  t h e  e f f e c t s  o f  l o n g - t e r m  e x p o s u r e  t o  p e r s i s t e n t  o i l  
r e m a i n  u n a n s w e r e d .  A l b e r t  ( 1 9 8 1 )  s u s p e c t s  t h a t  t h e  s k i n  
e r o s i o n s  o n  bowhead w h a l e s  w i l l  f a c i l i t a t e  a d h e r e n c e  w h i l e  
G e r a c i  a n d  S t .  A u b i n  ( 1 9 8 6 )  b e l i e v e  t h a t  u n l e s s  w h a l e s  a r e  
t r a p p e d  i n  a  l e a d  a n d  r e m a i n  i n  c o n t i n u o u s  c o n t a c t  w i t h  n e w l y  



s p i l l e d  o i l  f o r  a  p e r i o d  o f  h o u r s  o r  d a y s ,  p e t r o l e u m  h y d r o c a r b o n s  
wou ld  h a v e  l i t t l e  e f f e c t  o n  t h e  i n t a c t  e p i d e r m i s  o f  w h a l e s ,  

P e t r o l e u m  v a p o r s ,  p a r t i c u l a r l y  t h e  low m o l e c u l a r  w e i g h t  
h y d r o c a r b o n s ,  i n h a l e d  w i t h i n  a f e w  h o u r s  o f  b e i n g  s p i l l e d  c a n  b e  
t o x i c .  E v a p o r a t i o n  r a p i d l y  r e m o v e s  t h e s e  c o m p o n e n t s  f r o m  o i l  
a n d  t h e y  a r e  t h e  f i r s t  t o  d i s p e r s e  i n t o  t h e  a i r .  E v a p o r a t i o n  
w o u l d  b e  s l o w e d  i n  t h e  cold Arc t i c  waters ,  p o s s i b l y  l e s s e n i n g  
t h e  s p r e a d  o f  h a r m f u l  c o n c e n t r a t i o n s  o f  t o x i c  v a p o r s .  I n h a l e d  
v o l a t i l e  h y d r o c a r b o n s  may a g g r a v a t e  l u n g  d i s e a s e s  o r  b e  a b s o r b e d  
i n t o  t h e  c i r c u l a t o r y  s y s t e m  a n d  l i v e r .  Bowhead w h a l e s  
e n c o u n t e r i n g  a  w e a t h e r e d  o i l  s p i l l  i n  o p e n  w a t e r  w o u l d  n o t  b e  
e x p o s e d  t o  h a r m f u l  v a p o r s  (Ge l - ac i  a n d  S t .  A u b i n ,  1 9 8 6 ) .  

~ l c h o u ~ h  bowhead a n d  g r a y  w h a l e s  may f e e d  o n  c o n t a m i n a t e d  p r e y ,  
i t  wou ld  a p p e a r  t o  b e  d i f f i c u l t  f o r  t h e n  t o  consume  e n o u g h  o i l  i n  
t h i s  m a n n e r  t o  be  t o x i c  f r o m  a b s o r b e d  h y d r o c a r b o n s .  As i n  
humans ,  c e t e c e a n s  c o u l d  d e v e l o p  l u n g  damage  f r o m  a s p i r a t i n g  
r e g u r g i t a t e d  h y d r o c a r b o n s  ( G e r a c i  a n d  S t .  A u b i n ,  1 9 8 6 ) .  

Bowhead w h a l e s  
t h e i r  s p r i n g  n i  
c o n c e n t r a t e  s p i  

r e l y  o n  ice  l e a d s ,  c r a c k s  a n d  smal l  p o o l s  d u r i n g  
g r a t i o n .  C r a c k s  a n d  s m a l l  p o o l s  a re  l i k e l y  t o  
l l e d  o i l  e n t e r i n g  t h e  w a t e r .  Bowhead w h a l e s ,  i n  

a l e a d  s y s t e m ,  n a y  be  u n a b l e  t o  a v o i d  e n c o u n t e r s  w i t h  o i l  i n  
c r a c k s  a n d  s m a l l  p o o l s ,  a n d ,  t h e r e f o r e ,  w o u l d  b e  more s u s c e p t i b l e  
t o  o i l  c o n t a c t  t h a n  w o u l d  w h a l e s  i n  o p e n  w a t e r .  

Hansen  ( 1 9 8 5 )  r e v i e w e d  t h e  l i t e r a t u r e  o n  t h e  p o t e n t i a l  e f f e c t s  
o f  o i l  s p i l l s  o n  w h a l e s  a n d  o t h e r  m a r i n e  mammals ,  a n d  o f f e r e d  
t h a t  t h e  l e v e l  o f  e f f e c t s  w o u l d  h e  r e l a t e d  t o  t h e  d e g r e e  o f  
e x p o s u r e  o f  a  c e t a c e a n  t o  a n  o i l  s g i l l .  B a l e e n  w h a l e s ,  s u c h  a s  
t h e  b o w h e a d ,  may be l e ss  l i k e l y  t o  a v o i d  o i l  s l i c k s  t h a n  m o r e  
m o b i l e  s m a l l  c e t a c e a n s ,  a n d  t h e  bowhead w h a l e s '  a s s o c i a t i o n  w i t h  
s e a - i c e  may a l s o  p r o v i d e  l ess  a b i l i t y  o r  o p p o r t u n i t y  f o r  
a v o i d a n c e  t h a n  f o r  s u b a r c t i c  s p e c i e s  ( G e r a c i  a n d  S t .  A u b i n ,  
1 9 8 6 ) .  

O t h e r  e f f e c t s  o f  o i l  s p i l l s  o n  w h a l e s  may i n c l u d e  r e d u c t i o n s  i n  
a v a i l a b i l i t y  o f  t h e i r  f o o d  s u p p l y  w i t h i n  l o c a l i z e d  a r e a s  n e a r  t h e  
s p i l l  s i t e  a n d  i n  a r e a s  w h e r e  t h e  o i l  s l i c k  o c c u r r e d .  I n  
a d d i t i o n ,  t h e r e  may b e  u n c e r t a i n  l o n g - t e r n  e f f e c t s  o f  o i l  
i n g e s t  i o n  a n d  h y d r o c a r b o n  a c c u m u l a t i o n .  

N o i s e  D i s t u r b a n c e :  Many o f  t h e  s o u n d s  p r o d u c e d  by i n d u s t r i a l  
a c t i v i t i e s  a r e  a t  low f r e q u e n c i e s  ( b e l o w  1 0 0 0  H z ) ,  w h i c h  is a l s o  
t h e  f r e q u e n c y  r a n g e  o f  most bowhead v o c a l i z a t i o n s .  Such  l o w  
f r e q u e n c y  n o i s e s  c o u l d  t r a v e l  l o n g  d i s t a n c e s  t o  waters u s e d  by  
bowhead w h a l e s  f o r  m i g r a t i o n  a n d  f e e d i n g  i n  s p r i n g  a n d  f a l l .  

P o t e n t i a l  i m p a c t s  t o  w h a l e s  t h a t  may r e s u l t  f r o m  n o i s e  
d i s t u r b a n c e  i n c l u d e  d i s r u p t i o n  o f  f e e d i n g  a c t i v i t y ,  s h o r t  o r  
l o n g - t e r m  d i s p l a c e m e n t  o r  d e v i a t i o n s  f r o m  m i g r a t o r y  p a t h s ,  



i n t e r f e r e n c e  w i t h  s o c i a l i z a t i o n ,  r e p r o d u c t i v e  b e h a v i o r  a n d  
c o m m u n i c a t i o n ,  p h y s i o l o g i c a l  s t ress,  a n d  a b a n d o n m e n t  o f  
t r a d i t i o n a l  u s e  a r ea s .  G e o p h y s i c a l  s e i s m i c  n o i s e ,  p a r t i c u l a r l y  
f r o m  a i r g u n  a r r a y s  u s e d  i n  c o n d u c t i n g  d e e p  seismic s u r v e y s ,  a s  
w e l l  a s  d r i l l i n g ,  c o n s t r u c t i o n ,  i c e b r e a k e r  a c t i v i t y ,  a n d  o t h e r  
v e s s e l  n o i s e  i n  a r e a s  w h e r e  w h a l e s  a r e  p r e s e n t  c o u l d  c a u s e  s u c h  
i m p a c t s .  The  r a n g e  o r  l e v e l  o f  n o i s e  r e q u i r e d  t o  p r o d u c e  t h e s e  
e f f e c t s  d e p e n d s  o n  t h e  a m b i e n t  n o i s e  l e v e l s ,  t h e  s o u r c e  l e v e l  o f  
n o i s e ,  a n d  t h e  a c o u s t i c  p r o p a g a t i o n  p r o p e r t i e s  o f  t h e  
e n v i r o n m e n t .  

To d a t e ,  t h e r e  h a s  b e e n  l i t t l e  o p p o r t u n i t y  t o  d i r e c t l y  a s s e s s  
t h e  i m p a c t s  o f  i n d u s t r i a l  a c t i v i t i e s  o n  bowhead w h a l e s  i n  A l a s k , j  
w a t e r s .  T h i s  r e l a t e s  p r i m a r i l y  t o  t h e  f a c t  t h a t  m o s t  p r i o r  OCS 
a c t i v i t i e s  i n  A r c t i c  A l a s k a  ( a l l  o f  w h i c h  a r e  s t i l l  i n  t h e  
e x p l o r a t i o n  p h a s e )  h a v e  o c c u r r e d  i n  t h e  B e a u f o r t  S e a  d u r i n g  t h e  
w i n t e r  when bowhead  w h a l e s  a r e  n o t  p r e s e n t .  D u r i n g  t h e  s p r i n g ,  
t h e  ice  l e a d s  u s e d  b y  t h e  m i g r a t i n g  w h a l e s  a re  w e l l  o f f s h o r e  a n d  
away f r o m  a n y  g r a v e l  i s l a n d s  w h e r e  n o s t  B e a u f o r t  S e a  w e l l s  h a v e  
b e e n  d r i l l e d  t o  d a t e ,  a n d  e x p l o r a t o r y  d r i l l i n g  i n  t h e  s p r i n g  
l e a d  s y s t e m s  h a s  n o t  o c c u r r e d  i n  t h e  B e a u f o r t  S e a .  E x p l o r a t i o n  
a t  a f e w  d r i l l i n g  l o c a t i o n s  h a s  r e c e n t l y  b e e n  p e r m i t t e d  d u r i n g  
t h e  f a l l  m i g r a t i o n .  Most o f  t h e s e  l o c a t i o n s  h a v e  a l s o  b e e n  
s h o r e w a r d  o f  t h e  m a i n  m i g r a t i o n  c o r r i d o r .  I n  1 9 8 5 ,  U n o c a l  
E x p l o r a t i o n  w a s  a l l o w e d  t o  c o n d u c t  a b o v e  t h r e s h o l d  d r i l l i n g  
d u r i n g  t h e  f a l l  w h a l e  m i g r a t i o n  f r o m  t h e  f i r s t  d r i l l s h i p  
o p e r a t i o n  i n  t h e  A l a s k a n  B e a u f o r t  S e a .  A l t h o u g h  t h e  w e l l  
l o c a t i o n  w a s  i n  t h e  n e a r s h o r e  m i g r a t i o n  c o r r i d o r ,  t h e  d r i l l i n g  
was c a m p l e t e d  b e f o r e  t h e  o n s e t  o f  t h e  f a l l  m i g r a t i o n .  D r i l l i n g  
o f  a s e c o n d  n e a r b y  w e l l  i n  1 9 8 5  b y  S h e l l  W e s t e r n  was  p r e v e n t e d  
by  h e a v y  p a c k  i c e .  I n  1 9 8 6 ,  S h e l l  v l e s t e r n  w a s  p e r m i i t e d  t o  
c o n d u c t  e x p l o r a t o r y  d r i l l i n g  d u r i n g  t h e  b e g i n n i n g  o f  t h e  f a l l  
m i g r a t i o n ,  a n d  U n o c a l  s u b s e q u e n t l y  d r i l l e d  a  w e l l ,  a l s o  d u r i n g  
t h e  m i g r a t i o n .  E a c h  w e l l  u s e d  a  d r i l l s h i p ,  a n  i c e b r e a k e r  a n d  
i c e b r e a k i n g  s u p p o r t  v e s s e l s ,  a n d  t h e  w e l l  l o c a t i o n s  were i n  t h e  
n e a r s h o r e  m i g r a t i o n  p a t h  o f  t h e  bowhead w h a l e .  S t u d i e s  were 
c o n d u c t e d  to  d e t e r m i n e  t h e  e f f e c t s  o f  n o i s e  o n  t h e  m i g r a t i n g  
w h a l e s  ( L G L ,  1 9 8 6 ) .  R e s u l t s  o f  t h e s e  s t u d i e s  a r e  n o t  y e t  
a v a i l a b l e .  

I n  a n  E I I I S - c o n t r a c t e d ,  2 - y e a r  s t u d y  o f  n o i s e  c h a r a c t e r i s t i c s  a n d  
p r o p a g a t i o n ,  t h e  u n d e r w a t e r  a c o u s t i c  e n v i r o n m e n t s  o f  s i x  s p e c i f i c  
d r i l l  s i t e s  i n  t h e  A l a s k a n  B e a u f o r t  S e a  were m e a s u r e d  d u r i n g  1 9 8 5  
a n d  1 9 8 6 .  T h i s  i n f o r m a t i o n  was u s e d  t o  d e v e l o p  p r e l i m i n a r y  
es t imates  o f  z o n e s  o f  r e s p o n s i v e n e s s  o f  bowhead w h a l e s  t o  t h e s e  
n o i s e  s o u r c e s .  B a s e d  o n  p r e l i m i n a r y  ( 1 9 8 5 )  r e s u l t s ,  t h e  z o n e s  o f  
p o t e n t i a l  r e s p o n s i v e n e s s  ( w h e r e  h a l f  o f  t h e  w h a l e s  w o u l d  p r o b a b l y  
r e s p o n d  a t  a 3 0 d b  s i g n a l  t o  n o i s e  r a t i o )  a r e  e s t i m a t e d  t h r o u g h  
m o d e l i n g  s t u d i e s  t o  e x t e n d  1 . 5  t o  7 . 4  km f r o m  a d r e d g e  n o i s e ,  2 . 7  
t o  1 3  km f o r  a t u g  n o i s e ,  1 . 3  t o  6 . 5  km f r o m  d r i l l s h i p  n o i s e ,  a n d  
0 . 0 2  t o  0 . 7  km f r o m  man-made g r a v e l  i s l a n d  d r i l l i n g  n o i s e  ( M i l e y  
e t  a l . ,  1 9 8 6 ) .  A s m a l l  p r o p o r t i o n  o f  w h a l e s  w o u l d  p r o b a b l y  
r e s p o n d  a t  a n  e s t i m a t e d  6 t o  2 2  km f r o m  a d r e d g e ,  11 t o  30  km 



f r o m  a t u g ,  6 t o  1 9  km f r o m  a  d r i l l s h i p  a n d  0 . 1  t o  1 . 7  km f r o m  
g r a v e l  i s l a n d  d r i l l i n g .  

D i s t u r b a n c e  r e s p o n s e s  o f  bowhead w h a l e s  t o  i n d u s t r i a l  a c t i v i t i e s  
h a v e  b e e n  t h e  f o c u s  o f  a 5 - y e a r  s t u d y  i n  t h e  C a n a d i a n  B e a u f o r t  
S e a  d u r i n g  t h e  summer s e a s o n s  ( R i c h a r d s o n ,  1 9 8 1 ,  1 9 8 2 ,  1 9 8 3 ;  
R i c h a r d s o n  e t  a l . ,  1 9 8 5 a - c ) .  S o u n d  s o u r c e s ,  b e s i d e s  a m b i e n t  
n o i s e ,  i n c l u d e d  g e o p h y s i c a l  se ismic e x p l o r a t i o n ,  d r i l l i n g  a n d  
a s s o c i a t e d  m a c h i n e r y  n o i s e ,  d r e d g i n g ,  i c e b r e a k e r  a c t i v i t y ,  b o a t  
a n d  a i r c r a f t  t r a f f i c ,  a n d  c o n s t r u c t i o n  o f  g r a v e l  i s l a n d s  o r  o t h e r  
o f f s h o r e  s t r u c t u r e s .  B e h a v i o r  n e a r  a c t u a l  a n d  s i m u l a t e d  
a c t i v i t i e s  a s s o c i a t e d  w i t h  o f f s h o r e  o i l  e x p l o r a t i o n  was c o m p a r e d  
w i t h  p r e s u m a b l y  u n d i s t u r b e d  b e h a v i o r .  I n  g e n e r a l ,  bowhead 
w h a l e s  showed c o n s i d e r a b l e  t o l e r a n c e  o f  o n g o i n g  n o i s e  f r o m  
d r e d g i n g  o r  d r i l l i n g ,  b u t  t e n d e d  t o  r e a c t  more s t r o n g l y  t o  a 
mov ing  o r  r a p i d l y  c h a n g i n g  s i t u a t i o n  s u c h  a s  a n  a p p r o a c h i n g  b o a t  
o r  a i r c r a f t  or  t h e  s t a r t u p  o f  n o i s e  s o u r c e s  ( R i c h a r d s o n  e t  a l . ,  
1 9 8 5  a - c ) .  

I n  t h e  C a n a d i a n  B e a u f o r t  s t u d i e s ,  b e h a v i o r a l  r e s p o n s e s  o f  
bowhead w h a l e s  were n o t  a p p a r e n t  b e y o n d  4 km f r o m  a n  a c t i v e  
d r i l l s h i p .  However ,  p l a y b a c k  e x p e r i m e n t s  showed t h a t  some 
w h a l e s  r e a c t e d ,  a l t h o u g h  n o t  s t r o n g l y ,  t o  d r i l l s h i p  n o i s e s  a t  
i n t e n s i t i e s  s i m i l a r  t o  t h o s e  1 2  km f r o m  a n  a c t i v e  d r i l l s h i p  
( R i c h a r d s o n  e t  a l . ,  1 9 8 5  a - c ) .  Why bowhead w h a l e s  r e a c t e d  more  
s t r o n g l y  t o  p l a y b a c k  n o i s e s  t h a n  to  a c t u a l  n o i s e s  is n o t  c l e a r .  
R i c h a r d s o n  c o n c l u d e d  t h a t  s i g h t i n g s  n e a r  d r i l l s h i p s  a n d  t h e  
l i m i t e d  r e a c t i o n s  t o  p l a y b a c k s  show t h a t  a t  l e a s t  some bowhead 
w h a l e s  s u n m e r i n g  i n  t h e  C a n a d i a n  B e a u f o r t  t o l e r a t e  c o n s i d e r a b l e  
d r i l l s h i p  n o i s e .  W h e t h e r  t h i s  h o l d s  t r u e  f o r  m i g r a t i n g  w h a l e s  
i n  A l a s k a  is n o t  c e r t a i n .  

P l a y b a c k  o f  d r e d g e  n o i s e  i n  C a n a d i a n  w a t e r s  p r o d u c e d  b e h a v i o r a l  
r e s p o n s e s  f r o m  bowhead w h a l e s ,  i n c l u d i n g  a v o i d a n c e  a n d  c h a n g e s  
i n  o r i e n t a t i o n ,  o u t  t o  2 . 2 5  km. Around  a c t i v e  d r e d g e s ,  
a p p a r e n t l y  u n d i s t u r b e d  bowhead w h a l e s  were o b s e r v e d ,  w i t h i n  1 t o  
5 km, a n d  n o  d i s t u r b e d  b e h a v i o r  was  o b s e r v e d  beyond  2 . 8  km. 
However ,  t h e r e  a r e  v a r i a t i o n s  i n  r e a c t i o n s  o f  t h e s e  w h a l e s  t o  
d r e d g e  n o i s e .  The  w h a l e s  s e e n  n e a r  a c t u a l  d r e d g e s  may h a v e  b e e n  
l e s s  s e n s i t i v e  a n i m a l s ;  t h o s e  t h a t  were more s e n s i t i v e  may h a v e  
moved away e a r l i e r  o r  may h a v e  a v o i d e d  t h e  a r e a  ( R i c h a r d s o n  e t  
a l . ,  1 9 8 5  a - c ) .  

M a r i n e  g e o p h y s i c a l  s o u n d s  f r o m  s e i s m i c  s u r v e y s  a r e  t h e  l o u d e s t  
i n d u s t r i a l  s o u n d s  e m i t t e d  i n t o  t h e  e n v i r o n m e n t .  A c c o r d i n g  t o  
MMS, t h e s e  a c t i v i t i e s  a r e  p r i m a r i l y  p r e l e a s e  a c t i v i t i e s ,  a n d  f e w ,  
i f  a n y ,  a're e x p e c t e d  t o  o c c u r  as  a  r e s u l t  o f  Lease S a l e  1 0 9  a n d ,  
t h e r e f o r e ,  t h e  p o t e n t i a l  i m p a c t s  a r c  n o t  c o n s i d e r e d  i n  t h i s  
o p i n i o n .  Deep seismic s u r v e y s  a re  a p r e - l e a s e  a c t i v i t y  e v a l u a t e d  
i n  p r e v i o u s  b i o l o g i c a l  o p i n i o n s .  

Heavy b o a t  a n d  a i r c r a f t  t r a f f i c  c o u l d  a l s o  a f  f e c t  bowhead w h a l e s  
a d v e r s e l y .  I n  t h e  C a n a d i a n  B e a u f o r t  S e a ,  r e s p o n s e s  o f  w h a l e s  t o  



moving  b o a t s  is t h e  most c o n s i s t e n t  a n d  s e c o n d - m o s t  p r o n o u n c e d  
o f  a l l  d i s t u r b a n c e  f a c t o r s  t e s t e d  ( M o n t a g u e ,  1 9 8 5 ) .  I n  n ~ s t  
c a s e s ,  bowhead w h a l e s  o r i e n t e d  away f r o m  a  moving v e s s e l  up  t o  4 
km away and a c t i v e l y  swam away f r o m  v e s s e l s  2 km o r  l e s s  away.  
T h e r e  was no  c l e a r  r e l a t i o n s h i p  b e t w e e n  t h e  s i z e  o f  t h e  v e s s e l  
a n d  t h e  d i s t a n c e  o f  t h e  r e s p o n s e  ( R i c h a r d s o n ,  1 9 8 2 ;  R i c h a r d s o n  
e t  a l .  , 1 9 8 5 a )  . The w h a l e s  c e a s e d  t h e i r  a v o i d a n c e  when t h e  
v e s s e l  p a s s e d  o u t  o f  r a n g e ,  b u t  may h a v e  r e m a i n e d  s c a t t e r e d  £01 
l o n g e r  p e r i o d s .  C o l l i s i o n s  b e t w e e n  v e s s e l s  and bowhead w h a l e s  
a r e  u n l i k e l y  i f  t h e  w h a l e s  a r e  a b l e  t o  d e t e c t  a n d  a v o i d  t h e  
v e s s e l s '  c o u r s e ,  o r  i f  t h e  v e s s e l s  t a k e  a p p r o p r i a t e  s t e p s  t o  
a v o i d  t h e  w h a l e s .  

The r e a c t i o n  o f  bowhead w h a l e s  t o  a i r c r a f t  is more v a r i a b l e  t h : ? ~ ,  
t o  v e s s e l  n o i s e .  Most r e a c t i o n s  t o  f i x e d - w i n g  a i r c r a f t  o c c u r  a t  
f l i g h t  a l t i t u d e s  of  l ess  t h a n  1 , 5 0 0  f e e t  ( R i c h a r d s o n  e t  a l . ,  
1 9 8 5 a ) .  R e a c t i o n  t o  h e l i c o p t e r s  may h a v e  a  s i m i l a r  r a d i u s  o f  
i n £  l u e n c e  ( M .  D a h l h e i m ,  NMFS, p e r s .  c o m m .  ) . D i s t u r b a n c e  d u e  t o  
a i r c r a f t  t r a f f i c ,  u n l e s s  s u s t a i n e d  and  i n t e n s e ,  is l i k e l y  t o  
c a u s e  o n l y  t e m p o r a r y  d i s t u r b a n c e  t o  t h e s e  w h a l e s .  With  p r o p e r  
a l t i t u d e  o b s e r v a n c e ,  m o s t  i m p a c t s  f rom a i r c r a f t  c a n  be a v o i d e d .  

S i g n i f i c a n t  n o i s e  p r o d u c i n g  a c t ' i v i t i e s ,  s u c h  a s  d r i l l i n g  and 
v e s s e l  t r a f f i c ,  i n  t h e  s p r i n g  l e a d  s y s t e m s  u s e d  by bowhead 
w h a l e s  h a v e  a  h i g h  p o t e n t i a l  o f  s i g n i f i c a n t l y  a f f e c t i n g  t h e  
w h a l e s .  B e c a u s e  t h e  m i g r a t i n g  bowhead w h a l e s  a r e  c o n c e n t r a t e d  
w i t h i n  t h e  l e a d  s y s t e m s  i n  t h e  s p r i n g ,  t h e  n o i s e  c o u l d  s e r i o u s l y  
d i s r u p t  t h e  m i g r a t i o n .  However ,  a c c o r d i n g  t o  P I N S ,  e x p l o r a t o r y  
a c t i v i t i e s  w i t h i n  t h e  s p r i n g  l e a d  s y s t e m s  a re  n o t  e x p e c t e d  d u r i n g  
t h e  bowhead m i g r a t i o n  s i n c e  t h e  ice a t  t h i s  t i n e  o f  y e a r  
t y p i c a l l y  would  be t o o  t h i c k  f o r  d r i l l i n g  and  s u p p l y  v e s s e l s  t o  
o p e r a t e .  M a r i n e  e x p l o r a t i o n  a c t i v i t i e s  g e n e r a l l y  o c c u r  f o r  
a b o u t  90 d a y s ,  i n  A u g u s t ,  S e p t e m b e r  and  O c t o b e r .  

A d d i t i o n a l  I m p a c t s :  To d a t e ,  t h e  e x p o s u r e  o f  bowhead w h a l e s  t o  
t h e  e f f e c t s  o f  OCS a c t i v i t i e s  h a s  l a r g e l y  b e e n  c o n £  i n e d  t o  t h e  
C a n a d i a n  B e a u f o r t  S e a .  I n  A l a s k a  w a t e r s ,  l i m i t e d  d r i l l i n g  
d u r i n g  t h e  f a l l  m i g r a t i o n  o f  t h e  w h a l e s  h a s  o n l y  r e c e n t l y  
b e g u n .  The e f f e c t s  f r o m  t h i s  s a l e  a r e  l i m i t e d  to  a d d i t i o n a l  
e x p l o r a t o r y  d r i l l i n g ,  t o  t h e  i n c r e a s e  i n  p e r m i t t e d  t r a f f i c  and 
s u p p o r t  a c t i v i t i e s ,  a n d  to  t h e  e x t r e m e l y  s m a l l  i n c r e a s e d  r i s k  o f  
a n  o i l  s p i l l  o c c u r r i n g  p r i o r  t o  o r  d u r i n g  t h e  n i g r a t i o n  p e r i o d .  
P a s t  d r i l l i n g  h a s  been  r e s t r i c t e d  by l e a s e  s t i p u l a t i o n  t o  a v o i d  
o r  r e d u c e  i t s  c o i n c i d i n g  w i t h  bowhead w h a l e  p r e s e n c e  d u r i n g  t h e  
f a l l  m i g r a t i o n .  By l i m i t i n g  OCS e x p l o r a t o r y  d r i l l i n g  to  t h e  
times o f  y e a r s  and p o r t i o n s  o f  t h e  l e a s e  a r e a  w h e r e  w h a l e s  a r e  
n o t  p r e s e n t ,  M M S  h a s  h e l p e d  to  a v o i d  p o s s i b l e  i m p a c t s  f r o m  
p r e v i o u s  l e a s e  s a l e s .  

The  a b i l i t y  o f  t h e  bowhead w h a l e  t o  accommodate  i n c r e a s i n g  
i n d u s t r i a l  d i s t u r b a n c e  is u n c e r t a i n .  Some accommoda t ion  
u n d o u b t e d l y  c a n  o c c u r ,  b u t  t h e  l e v e l  o f  stress imposed o n  t h e  
s p e c i e s  a s  a  r e s u l t  c a n n o t  be  p r e d i c t e d .  A d e c r e a s e d  u s e  by 



bowhead w h a l e s  o f  t h e  C a n a d i a n  B e a u f o r t  S e a  i n d u s t r i a l  a reas ,  a s  
e v i d e n c e d  f r o m  a e r i a l  s u r v e y s  d u r i n g  t h e  summer ,  h a s  b e e n - n o t e d  
( R i c h a r d s o n  e t  a l . ,  1 9 8 5  a - c ) .  T h i s  v a r i a t i o n  o c c u r r e d  o u t s i d e  
a s  w e l l  a s  w i t h i n  t h e  m a i n  i n d u s t r i a l  a r ea .  One s u g g e s t e d  c a u s e  
f o r  t h e  d e c r e a s e d  u s e  is t h e  e f f e c t  o f  i n c r e a s e d  d i s t u r b a n c e  f r o m  
i n d u s t r i a l  a c t i v i t y  t h a t  b e g a n  i n  t h e  e a r l y  1 9 7 0 ' s  a n d  
s i g n i f i c a n t l y  i n c r e a s e d  s i n c e  1 9 8 0 .  Assumed v a r i a t i o n  i n  
f o o d  a v a i l a b i l i t y  ( z o o p l a n k t o n  c o n c e n t r a t i o n s )  may a l s o  h a v e  b e e n  
i n v o l v e d .  

OCS e x p l o r a t o r y  a n d  d e v e l o p m e n t  a c t i v i t i e s  i n  t h e  C h u k c h i  S e a ,  
t o g e t h e r  w i t h  s i m i l d r  p r e s e n t  a n d  p r o p o s e d  a c t i v i t i e s  i n  o t h e r  
l e a s e  a r e a s  ( B e a u f o r t  S e a ,  N o r t o n  S o u n d ,  N a v a r i n  B a s i n ) ,  may 
e v e n t u a l l y  a d v e r s e l y  a f f e c t  t h e  s u c c e s s f u l  l i f e  c y c l e  o f  t h i s  
s p e ' c i e s .  A t  p r e s e n t ,  w e  a r e  u n a b l e  t o  p r e d i c t  w h a t  t h e s e  
t o l e r a n c e  t h r e s h o l d s  m i g h t  b e ,  b u t  d o  n o t  b e l i e v e  t h a t  t h e  
c o m b i n e d  e f f e c t s  o f  t h i s  s a l e  w i t h  o n g o i n g  a c t i v i t i e s  a n d  
c u m u l a t i v e  e f f e c t s  s h o u l d  e x c e e d  t h i s  l e v e l  o f  c o n c e r n .  
C o n t i n u e d  e f f o r t s  t o  m o n i t o r  d i s t r i b u t i o n  p a t t e r n s  a n d  
i n d i c a t o r s  o f  p o p u l a t i o n  h e a l t h ,  s u c h  as  r e p r o d u c t i v e  s u c c e s s ,  
r e c r u i t m e n t ,  g r o w t h  r a t e s  a n d  b e h a v i o r  a r e  i m p o r t a n t  t o  a s s u r e  
t h a t  t h e  c o m b i n e d  e f f e c t s  f r o m  a l l  OCS a c t i v i t i e s  a r e  n o t  l i k e l y  
t o  j e o p a r d i z e  t h e  c o n t i n u e d  e x i s t e n c e  o f  t h e  bowhead w h a l e  
p o p u l a t i o n .  

C o n c l u s i o n s  : 

Based  o n  r e v i e w  o f  t h e  i n f o r m a t i o n  on  t h e  p r o p o s e d  o i l  a n d  g a s  
l e a s i n g  a n d  e x p l o r a t i o n  a c t i v i t i e s  i n  t h e  C h u k c h i  S e a  S a l e  1 0 9  
l e a s e  a r e a  p r o v i d e d  t o  u s  by MrlS a n d  f r o m  i n f o r m a t i o n  a v a i l a b l e  
on  e n d a n g e r e d  w n a l e s  i n  t h e  C h u k c h i  S e a ,  NMFS h a s  r e d c i l e d  
t h e  f o l l o w i n g  c o n c l u s i o n s .  

R i g h t ,  S e i ,  F i n  a n d  I lunpback  W h a l e s :  NMFS c o n c l u d e s  t h a t  
t h e  C h u k c h i  S e a  L e a s e  S a l e  1 0 9  is n o t  l i k e l y  t o  j e o p a r d i z e  t h e  
c o n t i n u e d  e x i s t e n c e  o f  t h e  r i g h t  a n d  s e i  w h a l e s .  R i g h t  a n d  s e i  
w h a l e s  r a r e l y  o c c u r  i n  A r c t i c  w a t e r s ,  b e i n g  f o u n d  t h e r e  o n l y  a s  
i s o l a t e d ,  p o s s i b l y  s t r a y ,  i n d i v i d u a l s ,  a n d  a r e  u n l i k e l y  t o  b e  
a f  f e c t e d  a d v e r s e l y  by t h e  i d c n t i f  i e d  a c t i v i t i e s .  NMFS b e l i e v e s  
t h a t  i m p a c t s  t o  e i t h e r  t h e  humpback o r  f i n  w h a l e s  a r e  a l s o  n o t  
l i k e l y  t o  j e o p a r d i z e  t h e i r  c o n t i n u e d  e x i s t e n c e .  Humpback a n d  f i n  
w h a l e s  i n h a b i t  t h e  C h u k c h i  S e a  o n  o c c a s i o n ,  b u t  
i n  r e l a t i v e l y  low n u m b e r s .  

G r a y  W h a l e s :  I n  A r c t i c  w a t e r s  g r a y  w h a l e s  a r e  most l i k e l y  t o  b e  
e n c o u n t e r e d  i n  t h e  s o u t h e r n  C h u k c h i  S e a  a n d  t h e  B e r i n g  S t r a i t  
r e g i o n  a n d  w o u l d  b e  a f f e c t e d  most by  o i l  a n d  g a s  e x p l o r a t i o n  
a c t i v i t i e s  i n  t h o s e  a r e a s .  P e r h a p s  a s  many a s  o n e - f o u r t h  o f  t h e  
gray w h a l e  p o p u l a t i o n  may e n t e r  t h e  n o r t h e r n  C h u k c h i  S e a .  Due 
to  t h e  good o v e r a l l  c o n d i t i o n  o f  t h e  g r a y  w h a l e  p o p u l a t i o n  a n d  
t o  i t s  w i d e s p r e a d  d i s t r i b u t i o n  i n  t h e  B e r i n g  a n d  C h u k c h i  S e a s ,  
a n d  b e c a u s e  a v a i l a b l e  i n f o r m a t i o n  s u g g e s t s  t h a t  t h e  m a j o r  p o r t i o n  
o f  t h e  p o p u l a t i o n  summers  s o u t h  o f  t h e  C h u k c h i  S e a  l e a s e  a r e a ,  w e  
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c o n c l u d e  t h a t  t h e  c o n t i n u e d  e x i s t e n c e  o f  t h e  g r a y  w h a l e  is  
u n l i k e l y  t o  b e  j e o p a r d i z e d  f r o m  o i l  a n d  g a s  e x p l o r a t i o n  a q t i v i t y  
i n  t h e  C h u k c h i  S e a  l e a s e  a r e a .  A l t h o u g h  some i n d i v i d u a l s  may 
s u f f e r  d i s t u r b a n c e s  o r  o t h e r  . i m p a c t s  f r o m  t h e  p r o p o s e d  a c t i v i t i e s  
s u c h  i m p a c t s  a s s o c i a t e d  w i t h  t h e  e x p l o r a t i o n  p h a s e  a r e  n o t  l i k e l y  
t o  r e s u l t  i n  j e o p a r d y  t o  t h e  s p e c i e s .  

However ,  t h e  i m p a c t s  t h a t  c o u l d  r e s u l t  f r o m  OCS a c t i v i t i e s  
p r o p o s e d  i n  o t h e r  B e r i n g  a n d  A r c t i c  l e a s e  a r e a s ,  a n d  i n  o t h e r  
r e g i o n s  o u t s i d e  A l a s k a ,  may h a v e  t h e  p o t e n t i a l  t o  a f f e c t  t h e  
p o p u l a t i o n  a d v e r s e l y .  C o n t i n u e d  m o n i t o r i n g  o f  t h e  h e a l t h  o f  t h e  
g r a y  w h a l e  p o p u l a t i o n  a n d  t h e  e f f e c t s  o f  O C S  a c t i v i t i e s  i n  t h e s e  
a r e a s  is i m p o r t a n t  t o  a s s e s s  w h e t h e r  t h e  c o m b i n e d  i m p a c t s  a r e  
a f  f e c t i n g  t h e  g r a y  w h a l e s  a d v e r s e l y .  

Bowhead W h a l e s :  The  p r i m a r y  c o n c e r n s  o f  NMFS i n  t h e  C h u k c h i  
S e a  l ease  area f o c u s  o n  t h e  bowhead  w h a l e .  The e n t i r e  p o p u l a t i o n  
o f  t h i s  w h a l e  is s u s c e p t i b l e  t o  i m p a c t s  i n  t h i s  l e a s e  a r e a  d u r i n g  
i ts s p r i n g  m i g r a t i o n  t h r o u g h  n e a r s h o r e  l e a d s .  I n  t h e  f a l l ,  
m a i n l y  i n  S e p t e m b e r  a n d  O c t o b e r ,  a  l a r g e  p o r t i o n  o f  t h e  bowhead 
w h a l e  p o p u l a t i o n  may a g a i n  b e  e x p o s e d  t o  o i l s p i l l s  a n d  
d i s t u r b a n c e  f r o m  n o i s e  when t h e y  m i g r a t e  t h r o u g h  t h e  C h u k c h i  S e a  
lease  a r e a  b o t h  n e a r s h o r e  a n d  o f f s h o r e  w i t h  t h e  p a c k  ice ' .  

B a s e d  o n  i n f o r m a t i o n  p r o v i d e d  b y  M M S  ( s ee  A t t a c h m e n t  1 o f  t h e  
S a l e  9 7  B i o l o g i c a l  O p i n i o n ) ,  a n  u n c o n t r o l l e d  o i l  b l o w o u t  or  a 
m a j o r  o i l  s p i l l  i n  t h e  p r o p o s e d  C h u k c h i  S e a  l e a s e  a r e a  a s  a 
r e s u l t  o f  e x p l o r a t o r y  d r i l l i n g  is  a n  u n l i k e l y  e v e n t .  T h e r e f o r e ,  
w e  c o n c l u d e  t h a t  e x p l o r a t o r y  d r i l l i n g  i t s e l f  d o e s  n o t  c o n s t i t u t e  
a s i g n i f i c a n t  l e v e l  o f  r i s k  o f  o i l  s p i l l s ,  a n d  is n o t  l i k e l y  t o  
j e o p a r d i z e  t h e  c o n t i n u e d  e x i s t e n c e  of t h e  b o x h e a d  w h a l e .  

L a r g e  o r  w i d e s p r e a d  n o i s e  d i s t u r b a n c e  a l o n g  t h e  s p r i n g  m i g r a t i o n  
p a t h  i n  t h e  ice l e a d  s y s t e m  c o u l d  s e r i o u s l y  a f f e c t  bowhead w h a l e s  
by  i n t e r f e r i n g  w i t h  s u c c e s s f u l  m i g r a t i o n .  The r a n g e  o r  l e v e l  o f  
n o i s e  r e q u i r e d  t o  p r o d u c e  t h e s e  e f f e c t s  d e p e n d s  o n  t h e  l o c a t i o n  
a n d  s o u r c e  o f  n o i s e ,  a n d  o n  t h e  a c o u s t i c  p r o p a g a t i o n  p r o p e r t i e s  
o f  t h e  e n v i r o n m e n t .  I'Joise r e s u l t i n g  f r o m  a c t i v i t i e s  i n  o t h e r  
p a r t s  o f  t h e  l e a s e  area o r  a t  t imes o t h e r  t h a n  t h e  s p r i n g  
m i g r a t i o n  a r e  n o t  l i k e l y  t o  s e r i o u s l y  a f f e c t  t h e  bowhead w h a l e .  
We b a s e  t h i s  c o n c l u s i o n  o n  t h e  g e n e r a l l y  w i d e s p r e a d  a n d  d i f f u s e  
p a t h  o f  t h e  f a l l  m i g r a t i o n  t h r o u g h  t h e  C h u k c h i  S e a  l e a s e  a r e a .  
A l t h o u g h  some i m p a c t s  t o  i n d i v i d u a l s  may o c c u r ,  w e  d o  n o t  b e l i e v e  
t h a t  t h e  a n t i c i p a t e d  p r o p o s e d  a c t i v i t i e s  w i l l  p r o d u c e  n o i s e  
l e v e l s  t h a t  w o u l d  b e  e x p e c t e d  t o  r e d u c e  a p p r e c i a b l y  t h e  
l i k e l i h o o d  o f  s u r v i v a l  a n d  r e c o v e r y  o f  t h e  bowhead w h a l e s  by  
r e d u c i n g  t h e  r e p r o d u c t  i o n ,  n u m b e r s ,  or d i s t r i b u t i o n  o f  t h e  
s p e c i e s .  T h e r e f  o r e ,  w e  c o n c l u d e  t h e  l e a s i n g  a n d  e x p l o r a t i o n  
a s s o c i a t e d  w i t h  L e a s e  S a l e  1 0 9  is n o t  l i k e l y  t o  j e o p a r d i z e  t h e  
c o n t i n u e d  e x i s t e n c e  o f  t h e  bowhead w h a l e .  Our  c o n c e r n s  o v e r  
a c t i v i t i e s  i n  t h e  Sp r ing  Lead  S y s t e m s  a r e  d i s c u s s e d  u n d e r  t h e  
s u b s e q u e n t  s ec t  i o n  o n  " I n c r e m e n t a l  S t e p  C o n s u l t a t i o n .  " 



Based  on  t h e  a b o v e  d i s c u s s i o n  o f  p h y s i c a l  i m p a c t s ,  NMFS b e l i e v e s  
t h a t  l e a s i n g  and  e x p l o r a t i o n  a c t i v i t i e s  i n  C h u k c h i  S e a  w a t e r s  
r e s u l t i n g  i n  p h y s i c a l  i m p a c t s  t o  bowhead w h a l e s  w i l l  b e  
r e l a t i v e l y  i n c o n s e q u e n t i a l  a n d  a r e  n o t  l i k e l y  j e o p a r d i z e  t h e  
c o n t i n u e d  e x i s t e n c e  of  t h e  s p e c i e s .  

The bowhead w h a l e  p o t e n t i a l l y  is s u b j e c t e d  t o  i m p a c t s  f rom o i l  
and  g a s  a c t i v i t i e s  t h r o u g h o u t  i t s  r a n g e .  B e c a u s e  o f  t h e  
r e l a t i v e l y  s h o r t  h i s t o r y  o f  OCS a c t i v i t i e s  i n  A l a s k a  w a t e r s ,  we 
are  u n a b l e  t o  p r e d i c t  a  l e v e l  o f  a c t i v i t y  t h a t  would  r e s u l t  i n  
s i g n i f i c a n t  a d v e r s e  i m p a c t s  t o  t h i s  s p e c i e s .  We b e l i e v e  t h a t  
s u c h  e f f e c t s  a r e  more l i k e l y  t o  o c c u r  d u r i n g  f u t u r e  d e v e l o p m e n t  
and  p r o d u c t  i o n  a c t i v i t i e s  t h a n  d u r i n g  t h e  e x p l o r a t i o n  p h a s e ,  a]:(? 
h a v e  y e t  t o  m a t e r i a l i z e  on  t h e  A l a s k a  OCS. NMFS b e l i e v e s  t h a t  
more  a t t e n t i o n  s h o u l d  be g i v e n  t o  t h e s e  p o t e n t i a l  i m p a c t s  t o  
bowhead w h a l e s  i n  t h e  f u t u r e  p l a n n i n g  a n d  c o n d u c t  of  a l l  OCS o i l  
a n d  g a s  a c t i v i t i e s .  

R e i n i t i a t i o n  o f  C o n s u l t a t i o n  

D u r i n g  t h e  p o s t - l e a s e  e x p l o r a t i o n  p h a s e ,  M M S  s h o u l d  p r o v i d e  NMFS 
w i t h  a l l  e x p l o r a t i o n  p l a n s  a n d  a n y  s u b s e q u e n t  r e v i s i o n s  o f  t h e s e  
p l a n s .  FINS s h o u l d  r e v i e w  t h e s e  p l a n s  t o  d e t e r m i n e  i f  f u r t h e r  
S e c t i o n  7 C o n s u l t a t i o n  is n e c e s s a r y  d u r i n g  e x p l o r a t i o n .  
C o n s u l t a t i o n  m u s t  be  r e i n i t i a t e d  f o r  t h e  d e v e l o p m e n t  and 
p r o d u c t i o n  p h a s e s  i n  t h e  C h u k c h i  S e a .  C o n s u l t a t i o n  mus t  a l s o  be 
r e i n i t i a t e d  i f  (1) new i n f o r m a t i o n  r e v e a l s  i m p a c t s  f rom t h e  
p r o p o s e d  a c t i v i t i e s  t h a t  were n o t  p r e v i o u s l y  c o n s i d e r e d ,  ( 2 )  t h e  
a c t i v i t i e s  a r e  m o d i f i e d  i n  a  manner  t h a t  c a u s e s  e f f e c t s  t h a t  
were n o t  p r e v i o u s l y  c o n s i d e r e d ,  o r  ( 3 )  a  new s p e c i e s  is l i s t e d  
o r  c r i t i c a l  h a b i t a t  is  d e s i g n a t e d  t h a t  may be a f f s c t e d  by t h e  
p r o p o s e d  a c t  i v i  t i e s .  



INCREMENTAL STEP CONSULTATION 

T h e  p r e c e d i n g  o p i n i o n  c o v e r s  t h e  i n c r e m e n t a l  s t e p  o f  l e a s i n g  a n d  
e x p l o r a t i o n  o f  S a l e  1 0 9 .  I n  a d d i t i o n  t o  o u r  o p i n i o n  o n  t h e  
i n c r e m e n t a l  s t e p  ( l e a s i n g  a n d  e x p l o r a t i o n ) ,  NMFS i s  p r o v i d i n g  
i t s  v i e w s  o n  t h e  e n t i r e  a c t i o n  i n c l u d i n g  d e v e l o p m e n t  a n d  
p r o d u c t i o n .  F o r  t h e  F e d e r a l  a g e n c y  t o  p r o c e e d  w i t h  t h e  
i n c r e m e n t a l  s t e p ,  t h e r e  m u s t  b e  a  r e a s o n a b l e  l i k e l i h o o d  t h a t  t h e  
e n t i r e  a c t i o n  w i l l  n o t  v i o l a t e  S e c t i o n  7 ( a ) ( 2 )  o f  t h e  E S A  ( 5 0  
CFR 4 0 2 . 1 4 ( k ) ) .  B a s e d  o n  c u r r e n t l y  a v a i l a b l e  i n f o r m a t i o n  a n d  
t e c h n o l o g y  a n d  t h e  a b s e n c e  o f  z f  f e c t i v e  m i t i g a t i n g  m e a s u r e s ,  
NMFS b e l i e v e s  t h a t  d e v e l o p m e n t  a n d  p r o d u c t i o n  a c t i v i t i e s  i n  the 
s p r i n g  l e a d  s y s t e m s  u s e d  b y  bowhead w h a l e s  ( i n  t h e  e a s t e r n  p a r t  
o f  t h e  l ease  s a l e  a r e a  a l o n g  t h e  C h u k c h i  S e a  c o a s t )  w o u l d  l i k e l y  
j e o p a r d i z e  t h e  c o n t i n u e d  e x i s t e n c e  o f  t h e  bowhead w h a l e  
p o p u l a t i o n .  W e  b a s e  t h i s  b e l i e f  o n  o u r  p r e s e n t  k n o w l e d g e  o f  t h e  
c o n f i n e d  n a t u r e  o f  t h i s  p a t h w a y  a n d  o u r  c o n c e r n s  f o r  t h e  r i s k s  
o f  o i l s p i l l s  a n d  n o i s e  d i s t u r b a n c e .  I n  p a r t i c u l a r ,  w e  b e l i e v e  
t h a t  n o i s e - p r o d u c i n g  a c t i v i t i e s  i n  t h e  p a t h w a y  o f  t h e  s p r i n g  
m i g r a t i o n  c o u l d  b l o c k  or  s e r i o u s l y  d i s r u p t  t h e  s u c c e s s f u l  
m o v e m e n t s  o f  t h e  s p e c i e s  a l o n g  t h e  ~ h u k c h i  S e a  c o a s t  a n d  i n t o  
t h e  B e a u f o r t  S e a .  W e  b e l i e v e  t h i s  p o t e n t i a l  f o r  j e o p a r d y  s h o u l d  
b e  r e c o g n i z e d  a n d  a d d r e s s e d  a t  t h e  l e a s i n g  s t a g e .  

A l t h o u g h  w e  b e l i e v e  i t  is p o s s i b l e  f o r  D O 1  t o  t i m e  e x p l o r a t i o n  
a c t i v i t i e s  i n  s u c h  a way a s  t o  a v o i d  o i l s p i l i s  a n d  p o t e n t i a l  
i m p a c t s  t o  bowhead  w h a l e s  d u r i n g  t h e  s p r i n g  m i g r a t i o n ,  w e  c a n n o t  
a t  t h i s  t i m e  s p e c i f y  how s u c h  i m p a c t s  c a n  be  a v o i d e d  a t  t h e  
d e v e l o p m e n t  a n d  p r o d u c t i o n  p h a s e s  s h o u i d  o i l  b e  d i s c o v e r e d  i n  t h e  
s p r i n g  m i g r a t i o n  c o r r i d o r .  We b e l i e v e  t h a t  p o t e n t i a l  y e a r - r o u n d  
d e v e l o p m e n t  a n d  p r o d u c t i o n  a c t i v i t i e s  i n  t h o s e  n e a r s h o r e  p o r t i o n s  
o f  t h e  lease  a r e a  c o n t a i n i n g  t h e  i c e  l e a d s  u s e d  by bowhead w h a l e s  
f o r  t h e i r  s p r i n g  m i g r a t i o n  c o u l d  l e a d  to  f o r e s e e a b l e  
c i r c u m s t a n c e s  t h a t  w o u l d  b e  l i k e l y  t o  j e o p a r d i z e  t h e  c o n t i n u e d  
e x i s t e n c e  o f  t h e  bowhead  w h a l e  p o p u l a t i o n .  NMFS w i l l  r e c o n s i d e r  
t h i s  c o n c l u s i o n  when new i n f o r m a t i o n ,  t e c h n o l o g y  a n d / o r  m e a s u r e s  
become a v a i l a b l e  o r  a re  p r o p o s e d  t h a t  w o u l d  e f f e c t i v e l y  e l i m i n a t e  
o r  o t h e r w i s e  m i t i g a t e  t h i s  p o t e n t i a l  j e o p a r d y  s i t u a t i o n .  

W e  b e l i e v e  t h i s  p o t e n t i a l  f o r  j e o p a r d y  m u s t  be  r e c o g n i z e d  d u r i n g  
t h e  l e a s i n g  s t a g e .  T h e r e f o r e ,  NMFS p r o v i d e s  t h e  f o l l o w i n g  
r e a s o n a b l e  a n d  p r u d e n t  a l t e r n a t i v e s  t h a t  M M S  c a n  a d o p t  t o  a v o i d  
t h e  l i k e l i h o o d  o f  j e o p a r d y  f rorn  o i l  s p i l l s  a n d  n o i s e .  We 
b e l i e v e  t h a t  e i t h e r  ( 1 )  t h e  lease  b l o c k s  w i t h i n  2 5  miles o f  t h e  
n e a r s h o r e  l e a d  s y s t e m  s h o u l d  b e  d e f e r r e d  f r o m  t h e  l e a s e  s a l e ,  
w h i c h  w o u l d  b e  m e t  b y  a d o p t i n g  t h e  C o a s t a l  D e f e r r a l  A l t e r n a t i v e  
V I  (MMS, 1 9 8 7 ) ,  o r ,  ( 2 )  i f  l e a s i n g  a n d  e x p l o r a t i o n  a c t i v i t i e s  
o c c u r  i n  t h e s e  a r e a s ,  d e v e l o p m e n t  a n d  p r o d u c t i o n  a c t i v i t i e s  
s h o u l d  n o t  b e  a p p r o v e d  i n  t h e s e  b l o c k s  u n l e s s  a n d  u n t i l  f u r t h e r  
c o n s u l t a t i o n  r e s u l t s  i n  a  n o  j e o p a r d y  c o n c l u s i o n ,  o r  a  r e a s o n a b l e  



and prudent alternative is developed and adopted that would avoid 
the likelihood of jeopardy. More specific options and + 

alternatives may be developed during further consultation,. 
particularly as new information or technology is developed or 
specific development plans or specific mitigation measures are 
proposed. However, we cannot, at this time, identify more 
specific reasonable and prudent alternatives to avoid this 
likelihood of jeopardy from production and development 
activities. 



INCIDENTAL TAKE STATEMENT 

S e c t i o n  7(b)(4)(C) o f  t h e  ESA s p e c i f i e s  t h a t  i n  o r d e r  t o  p r o v i d e  
a n  i n c i d e n t a l  t a k e  s t a t e m e n t  f o r  a n  e n d a n g e r e d  o r  t h r e a t e n e d  
s p e c i e s  o f  m a r i n e  mammal, t h e  t a k i n g  m u s t  be  a u t h o r i z e d  u n d e r  
S e c t i o n  1 0 1 ( a )  ( 5 )  o f  t h e  E l a r i n e  Mammal P r o t e c t i o n  A c t  o f  1 9 7 2  
(MMPA). S i n c e  n o  t a k i n g  i n c i d e n t a l  t o  t h e  p r o p o s e d  a c t i v i t y  h a s  
b e e n  r e q u e s t e d  o r  a u t h o r i z e d  u n d e r  S e c t i o n  1 0 1 ( a ) ( 5 )  o f  t h e  
PIPIPA, n o  s t a t e m e n t  o n  i n c i d e n t a l  t a k e  o f  e n d a n g e r e d  o r  
t h r e a t e n e d  m a r i n e  mammals is p r o v i d e d ,  a n d  no  t a k e  is 
a u t h o r i z e d .  



CONSERVATION RECOMMENDATIONS 

NrIFS o f f e r s  1-IMS t h e  f o l l o w i n g  r e c o m m e n d a t i o n s  t o  f u r t h e r  p romot :  
t h e  c o n s e r v a t i o n  o f  e n d a n g e r e d  w h a l e s  i n  t h e  C h u k c h i  S e a  lease  
a r e a :  

1. To m i n i m i z e  p o t e n t i a l  h a r a s s m e n t  t o  bowhead a n d  g r a y  w h a l e s  
f r o m  d a i l y  a c t i v i t i e s  a s s o c i a t e d  w i t h  OCS e x p l o r a t i o n  i n  t h e  
C h u k c h i  S e a ,  MMS s h o u l d  a d o p t  t h e  ~ n f o r m a t i o n  to  L e s s e e s  ( I T L ' s )  
o n  B i r d  a n d  Mammal P r o t e c t i o n  a n d  o n  E n d a n g e r e d  W h a l e s .  T h e  ITL 
s h o u l d  s p e c i f y  t h a t  a i r c r a f t  s h o u l d  o b s e r v e  a minimum d i s t a n c e  o f  
1 , 5 0 0  f e e t  ( a p p r o x i m a t e l y  500  m ) ,  h o r i z o n t a l l y  or v e r t i c a l l y  f r o m  
o b s e r v e d  w h a l e s ,  a n d  f r o m  a r e a s  w h e r e  w h a l e s  a re  b e l i e v e d  t o  be  
p r e s e n t ,  a n d  t h a t  v e s s e l s  s h o u l d  a v o i d  c o n c e n t r a t i o n s  o f  w h a l e s  
a n d  t o  k e e p  a t  l e a s t  a  d i s t a n c e  o f  1 m i l e  f r o m  a n y  o b s e r v e d  
w h a l e s .  S e i s m i c  g e o p h y s i c a l  v e s s e l s  s h o u l d  f o l l o w  t h e  same  
r e q u i r e m e n t s  d e v e l o p e d  f o r  t h e  B e a u f o r t  S e a .  C a s e - b y - c a s e  
i n f o r m a t i o n  o n  t h e  l o c a t i o n ,  t imes,  a n d  m a n n e r  o f  d r i l l i n g  
o p e r a t i o n s ,  a l o n g  w i t h  p l a n n e d  m i t i g a t i n g  m e a s u r e s  t o  p r o t e c t  
bowhead w h a l e s ,  s h o u l d  b e  p r o v i d e d  t o  NMFS f o r  r e v i e w .  

2 .  To a v o i d  a d v e r s e  e f f e c t s  s h o u l d  a  m a j o r  o i l  s p i l l  o c c u r ,  FINS 
s h o u l d  u s e  i t s  a u t h o r i t i e s  t o  k e e p  t h e  a r e a s  o c c u p i e d  by  t h e s e  
w h a l e s  f r e e  o f  s p i l l e d  o i l  when e i t h e r  bowhead o r  g r a y  w h a l e s  
a r e  p r e s e n t .  S p e c i a l  p r e c a u t i o n s  s h o u l d  be  t a k e n  t o  e n s u r e  t h a t  
s p i l l e d  o i l  d o e s  n o t  p e r s i s t  i n  a r e a s  l o c a t e d  i n  o r  n e a r  l e a d  
s y s t e m s  u s e d  by b o ~ h e a d  w h a l e s  d u r i n g  t h e i r  s p r i n g  m i g r a t i o n  
( A p r i l  t h r o u g h  J u n e ) .  

3 .  PIMS i s  e n c o u r a g e d  t o  c o n t i n u e  t o  s p o n s o r  r e s e a r c h  n e e d e d  to  
i m p r o v e  k n o w l e d g e  o f  t h e  s e a s o n a l  movemen t s  a n d  h a b i t a t  
u t i l i z a t i o n  o f  e n d a n g e r e d  w h a l e s  i n  t h e  C h u k c h i  S e a ,  a n d  o f  t h e  
e f f e c t s  o f  o i l  s p i l l s  a n d  o t h e r  OCS a c t i v i t i e s  on  t h e s e  w h a l e s .  
S p e c i f i c  r e s e a r c h  s h o u l d  c o n t i n u e  t o  a )  i d e n t i f y  a n d  c h a r a c t e r i z e  
f e e d i n g  a r e a s  o f  g r a y  w h a l e s ,  a n d  h a b i t a t  u s e  o f  bowhead w h a l e s ,  
a n d  d e t e r m i n e  t h e i r  i m p o r t a n c e  to  t h e  s p e c i e s ;  b )  a s c e r t a i n  t h e  
n a t u r e  a n d  e f f e c t s  o f  i n d u s t r i a l  n o i s e  i n  t h e  C h u k c h i  S e a ,  
i n c l u d i n g  g e o p h y s i c a l  s e i s m i c  s o u n d s  u s i n g  a i r g u n s ,  d r i l l i n g  
n o i s e  f r o m  b o t h  f i x e d  a n d  f l o a t i n g  u n i t s  a n d  t h e i r  s u p p o r t  
a c t i v i t i e s ,  i n c l u d i n g  i c e b r e a k e r s  a n d  d r e d g e s ,  a n d  c )  d e t e c t  
c u m u l a t i v e  e f f e c t s .  

4 .  I n f o r m a t i o n  o n  t h e  l o c a t i o n  o f  t h e  s p r i n g  l e a d  s y s t e m  a n d  
d i s t r i b u t i o n  o f  w h a l e s  i n  t h i s  s y s t e m  is p a r t i a l l y  a v a i l a b l e  
f r o m  a e r i a l  s u r v e y s  a n d  s p r i n g  w h a l e  c e n s u s  e f f o r t s .  T h i s  
i n f o r m a t i o n  s h o u l d  b e  t h o r o u g h l y  a n a l y z e d  t o  d e t e r m i n e  a s  
p r e c i s e l y  a s  p o s s i b l e  t h e  l o c a t i o n ,  e x t e n t  a n d  y e a r l y  v a r i a t i o n  
of t h i s  m i g r a t o r y  c o r r i d o r ,  s o  t h a t  t h i s  i n f o r m a t i o n  c a n  b e  u s e d  
i n  l e a s i n g  d e c i s i o n s  i n  t h e  C h u k c h i  S e a  l e a s e  a r e a .  C e r t a i n  
i n f o r m a t i o n  g a p s  r e m a i n  o n  t h e  v a r i a b i l i t y  i n  l o c a t i o n  o f  t h e s e  



n e a r s h o r e  l e a d s  i n  t h e  C h u k c h i  S e a ,  d i s t r i b u t i o n  o f  t h e  w h a l e  
m i g r a t i o n  a c r o s s  t h e  l e a d  s y s t e m ,  a n d  t h e  i n t e g r i t y  o f  the, l e a d  
s y s t e m  a l o n g  t h e  c o a s t .  

5 .  The  r e s u l t s  o f  IbIMS s p o n s o r e d  r e s e a r c h  o n  bowhead a n d  g r a y  
w h a l e s  s h o u l d  b e  made a v a i l a b l e  t o  NMFS a n d  o t h e r  p a r t i e s  
i n t e r e s t e d  i n  m a n a g e m e n t  o f  t h e s e  w h a l e s  as  s o o n  a s  p o s s i b l e  
a f t e r  c o m p l e t i o n  o f  t h e  r e s e a r c h .  To p r o v i d e  f o r  g r e a t e r  
i n t e r d i s c i p l i n a r y  c o o r d i n a t i o n  among r e s e a r c h e r s ,  a n d  b e t w e e n  
r e s e a r c h e r s  a n d  a g e n c i e s ,  a n n u a l  r e s e a r c h  c o o r d i n a t i o n  a n d  
r e v i e w  w o r k s h o p s  a r e  h e l p f u l  t o  u p d a t e  i n f o r m a t i o n  a n d  s t u d y  
r e s u l t s  o n  t h e s e  w h a l e s .  

6 .  A s  p r o p o s e d  i n  t h e  ITL, t h e  A r c t i c  B i o l o g i c a l  T a s k  F o r c e  
s h o u l d  b e  m a n d a t e d  f o r  t h i s  l e a s e  o f f e r i n g  a l s o ,  to  a s s i s t  PIEIS 
i n  e n s u r i n g  t h a t  f u t u r e  OCS o p e r a t i o n s  a r e  p l a n n e d  a n d  c o n d u c t e d  
i n  a m a n n e r  c o n s i s t e n t  w i t h  MMS's r e s p o n s i b i l i t i e s  t o  p r o t e c t  
a n d  c o n s e r v e  e n d a n g e r e d  s p e c i e s  a n d  o t h e r  l i v i n g  m a r i n e  
r e s o u r c e s  a n d  t h e  h a b i t a t s  upon  w h i c h  t h e s e  r e s o u r c e s  d e p e n d .  
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To: Director, Ecreau of Iard t w - t  
Director, U.S. Ceslcgical Survey 
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4SJ5je5-: Section 7 B l o l q i c a l  ~ i n ~ o n ,  Pr-d OCS Oil ax3 Cas &sing 

ud E ~ l o r a t i c n  i n  the  k c t i c  Cr-fshre Prea 

Cy -rDnrr'm o f  P ~ g s t  23, l?91, ( c q y  at tadted)  the  PLoeau of Lard l / m a q r e r t  
(EL':), cn  Wqalf of the-selves ard the U.S. Wlqlczl SLwey (a), request* 
J o m t  -%E".%l m r s u l t a t k m  cn t k  ~ o p d  lersirg a n i  erplcratlon m t h e  i r c l c  
Cuter & n t m e n t r l  S-elf ( E S )  r m l m .  m e  u c m s d  leas- e s i s t s  of CCS . - 
G a e  'b. 71 i n  t h e  eeu25tt Sea, a s  v.-11 a s  Sales e5 ( C - k m i  Sea) ard f i  
( I L ~ p s t + ~ ] .  The & ~ ~ e ? e r ; l l / S t a t e  lease sa le  i n  31% E ~ z u f c r t  
*a L-ea has hs~ -& s~!?ec t  a p w i c u s  b i o l a p c a l  o ~ b L o n  ( J d y  27, 1978: 
cx* a t t a c i e j )  . 
Eiccs C S  e . ~ l o r a t i o n  ir. the : ~ c t i c  r q i c n  i s  l i ke ly  to imrolve L'-e m ~ s t r u c t i c n  
c f  travel is lanes,  it w s  a g e d  t h a t  EL'.: should p r 5 n  a E i o l q i c a l  >sses-nt, 
a s  r e y i r % i  tf Section 7 (c )  of the  m e r d  --cies ?.ct of 1973, a s  asrde.3 
(%A). 70 a s s i s t  rib5 t h e  E i o l q i c a l  P.ss+ss;ent, on E z y  21, 1901, Lie Ti55 w.d 
V V i l 6 i f e  9 r v i c e  (3s)  p r m i d d  FL'< +.it." a l i s t  cf 2&.qere3 rrl hzet ters- l  
s . ~ d e s  \ ,hi& u e  d e r  -5 j , z i sd ic t ion  and ih ich  riet te i r e sen t  L- tl-a &-%a 
c i  r rncem ( q y  attrlch&). Folloirlm r e c e i ~ t  of the List  SU! c q l e t d  t h e  
E i o l q i c a l  i s z e s s m t  a rd  s - t t d  it to k'S wit! the r q c s s t  5 r  consultation. 
m e  r i o l w i a  k s e s s m t  onclue&- that the  Z s t d  Pzct ic  r f i rq r ine  falccn ul 
t t r e e  cawX&:e p h t  s e e s  r a y  te & f e e d .  I t  z l s s  conclu5ei <rat tk 
Es?Lm curl-< h'muld nr, k m s i d e r d  as hi- ~ e s e n t  LI the -83. 'ine 5,s 
war-z i i L i  these d n 3 - s .  

briq e e  m s e  of tius o n s u l t a t l m ,  t h e  F5 r w i e ~ e i  a nc-her of r e c o t ~ s  
and p u b l i c t m ~ s  17 A & t m  to t h e  S m l c q l c a  r s s e s s - e ? t  a d  c o n t a c t d  ~ - i a s  
irt5i.nduals by :br.e. w l e s  of pr tment  reprts an3 r e o x %  L-e -ramtaI?A 
m m ~ z x r u s t r a t i r ; ~  r m r j  a t  LLe Cff- of Encar-rd S r p a e s  (05s) a d  ar2 
i n o - r a t e  by refere-ce %I this cpuucn .  

S2 j-.e bscri~!m 

S a , i  a c t s  a s  ';;e Csce'sry o f  *.e L ~ t e r i o r ' s  q e n t  i? rra,-+q f c r  C7e ~ o c e s s L y  
o f  hies m a-fs'mre o i l  am? s s  l e s s  sacs. ,yP&r t h  i 5 5 . 3 2 ~  of t'E 1 8 8 ~ 5 ,  
CS arsczes the  w ~ k r i e , ,  to a&=nisAer the  1 ~ 2 ~  > x e s .  I.-? o t t e r  t h h q s ,  
LLis f-,cl~<?s ';-.e acyc. ial  05 e : . ~ l c n t o r y  3rd e e v e l p n i / . z s ? ~ c t i O ?  p13r.s 

3 

pr io r  to enter irg the  2evelprent /prcduct ion phases of CCS ac t iv i t i e s .  A l h u g h  
this consultation wns ide r s  the  ~ o - d  Sales th rwd ,  J m e  1986, BLM and Cj 

s h l d  r e d n  i n  close osntact with OES t o  insure tha t  new cir-stances h i c h  
my develop do not i m ~ a c t  l i s t e d  s p c i e s  and ',hat a F n c y  o b l i s t i o n  to conserve 
l i s t e d  species a r e  effect ively rret. OES cancurs with BLY's contention tha t  
additional sa l e s   oped Eor t h i s  region const i tute  new i n h m t i c n  and tha t  
fomal  cmsuItat ion shsuld be re in i t i a t ed  a t  the appropriate time. Should new 
s p c i e s  te l i s t ed  *hich r a y  be affected,  t h i s  consultation should te reini t ia ta?.  
In &idition, BLM ard GS a r e  required to w n f e r  with OES i f  they determine the 
CSS ac t iv i t i e s  a r e  Likely to %oprd ize  the con t inud  erdstence of p r o p &  
species o r  r e su l t  in the  destruct ion o r  adveme rrodificatlon of p q o s e d  Cr i t i c r l  
Hahirat. 

h i c  Perecrine Falcon (* p r e q r l n u s  t w 6 r i u s  ) 

?he Arctic p r e q i n e  falcon m s  h s t d  a s  h d a n i e r d  i n  1970, rr l r rar i ly  due t o  
p p u l a t l c n  declines associated w t h  ch lo rmated2hydraa rbn  ca;ltarmnation. 
?he Alash  Eeregme  Facon  Recowry Team has e s t m t d  t h a t  h i s to r i ca l ly  
Alaska s u w r ~ e d  abcut 150 pa i r s  of Arctic peregines. %s ppu la t ion ,  haever ,  
*as sewre ly  r e d r r d  m the  l a t e  1960's a n i  ea r ly  to nud-1970's. Smce then, 
the  p p u l a u o n  has slowly m a e a s d .  In the  1980 surreys the p p u l a u o n  was 
e s t i n a t d  to b e  45-50 p l r s .  

Pe rq r ines  a re  usually present m Alaska frm rxd->mil  t o  m d - S e p t m r  
ajg laylrg on t h e  North S l o p  be-pmng L? t h e  - ? d i e  of &y. P rcord rg  
to the Recovery Tea?, the  r x m r y  threat  -a .mrqrmes  d u r q  the  nest- 
s e a m  i s  h ~ ?  dxsturhnce.  

e p y s i c a l  presence of h w ,  use of a i r c r a f t ,  o r  other  intrusions near 
ies on r e su l t  i n  i n j u r y  o r  h t h  t o  p r e g i n e s  a m  abardormnt of nest 
es. W m p t  disturbances can s u s s  adul ts  t o  flush ikon an eyrie  causirq q g  
*.*$e, injury t o  younq, o r  premture fled+ng .*hi& could r e su l t  i n  injury 

t h  Of young. Rren t e r p r a r y  &Kdcment  of w i e s  can re su l t  i n  werccoling 
ea t i rg  of q g s  o r  yourg, malnutrition i n  yol;r?g, and p r e h t i o n  of qqs 
by o=her s ~ e d e s .  Eelicopter Kd f i x e d d n g  a i r c r a f t  noise and mverent 

zkm a s  a th rea t  a d  m y  cause a p r e ? r i n e  to f l ee  *he eyrie or  at tack 
ra f t .  Drperience in  Alaska ard e l s e h e r e  has s h  <?at nest s i t e s  
wined 1;~na.q ac t i .d ty  a r e  m r e  liXely m k abn?oned. 

n e s e  a5verse i ~ c t s  on p r q r i - . e  falcsns a r e  ~ e n e r a l l y  avoidable $*hen eyrie  
l o a t i o r s  a r e  :c?cwn. m e  B i o l q i c a l  ? s sesswnt  h i c h  BLil ~ o v i d e . 3  with 
t h e i r  r ~ c u e s t  for  mrsu l t a t ion  i een t i f i e s  ihe  lccat ions of the kn- ey-ries. 
?he &u Le c u r e n t l y  p s e s s  on coastal  p r e y i ~ e  nesting i s  l + r g e l y ' i n 5 m t i c n  
qLhere.3 L?cidentA t o  sea bird survey wrk.  In other  ucrds, p c p l e  were rst 
1co:ung b r  . e r e g i ~ e  falccrrs zo the l i k e l i k d  of missirq nest s i t s  *2s high. 
SY, ~u?-pr i t i e s  kelieve e e r s  r d d  'ze as 7ar.y a s  6 t o  8 w.discovere.3 cest i rq 

' *  ;aT,,een C a p  L i s t m e  and :iotzebl;e. .Uthou& no s i t e s  &re ~l j rrenLly 
'c-3.2, _-.ere i s  snde?.ce -+i=? l rdicates  tV,at c s s t z l  z e s t i q  n y  c c w  2lcr.g - ... .- e 3- r -h  Slcpe. 3 i s  s ~ c - l a t i a n  .mints c ~ t  tke r e d  4-9 inte?siviely s w i e y  
o c + z t a  .ilae:.a 5 r  .:rc>c ~ e r - r l g e  2 l m w .  

submitre3 by the lessee.  ' be  f ina l  Five Year CCS Oil ul Gas Leas* Scheiule 
&ted J m e  1980, c a l k  m r  ti'i- p-pocsed sales  in  the Arctic region b t w e ?  
now and June 1985. These three sales  i n c l d e  p r q c s d  W e  SJ. 71 in  the 
Eeaufort S2a ( a l m  c a l l &  Diapir F ie ld ) ,  p q m s e 3  Sale FJ. 85 in  the  oiukmi 
Sea (a l so  r e f e r r d  t o  as  the Earrow Arch area)  ud p r q c s d  Sale Sb. 86 in  the 
~ o p  Zasin. An accelerated p r o p d  leasing s&edule '.as p&lished in  the  
Federal Register on July 31, 1981. m i s  ned p q o s d  schdu le  c a l l s  £or t o  
a & .  .icna_l . sa les ,  SJ. 87 and 97, both i n  the  Diapir Field, to  te d d d  by 
June, 1986. 

Pr-$4 Sale SJ. 71 i n  the -2eaufoR Sea w i l l  te the f i r s t  of the f ive areas 
offered h r  leasirq.  At t h i s  t i m ,  it i s  the only area i n  rhi& tracts have 
k e n  ident if ied f o r  frnther  analysis  an3 p s s i b l e  saie. The 4 1 1 t r a c t s  identified 
Lie £ccm wt of the  Qnniq Riwr  to jus t  wt of C?q lonely, with the bulk of 
the t r a c t s  1-td best of Pruhoe Pay. m e  t r a c t s  r u g e  3 t o  43 miles 
offs iore a d  i n  m t e r  depths of a p p o x h t e l y  67 to 164 fe%t. 

Ixplorat ion of the k-ccic CCS w i l l  a h m s t  cer tainly include the construction 
cf a r c i f i c i a  is lands b u i l t  ecm f i l l  r r a t e r id  o ' u a i n d  5cm s i t e s  e i the r  
offshore o r  onshore. I h e  a v e r q e  exploratoiy is lard w i l l  protnbly be 2 t o  3 
surface acres ard require 0.4 t o  1.0 million cubic yards of f i l l .  m r  t r ac t s  
i n  the Cnu'chi Sea ud b p e  Basin, icestrerq;he?ed &-illships wi l l  p rokb ly  
te used. Cnsbre s u p p r t  f a c i l i t i e s ,  includirq a i r p K s ,  a re  e x p c t d  to be 
l a a t e d  in Earrow &/or Pruhoe Bay for the Ee+ufuR Sea t r a r ~ s  Kd in 
m t z e b e  ard Cap t i s b m , e  b r  the  a u k &  a rd  :ope &sin t r ac t s .  

In any d r i l l i r g  operation there i s  a p s s i b i l i t y  of an o i l s p i l l .  An exploratory 
w d l  b l m m  can cause the release of s i 4 f i a n t  m m t s  of hydrocaIbrs  in to  
the m r i n e  e n v i r m e n t  and m y  affect  l i s t &  s - ~ c i e s .  ?he h n p c h e .  Mexico. 
o i l s p i l l  i s  a drarratic example of an exploration b l m u t .  W i l e  the exact 
causes of the &?pche b l m u t  are  Likely to r a i n  &om, it a p p a r s  *at 
o ~ r a t i o n a l  rrocedures, rather  than technolcqy, here a t  the rcot  of the 
a c d l e n t .  1; is t b u g h t  tkt t h i s  s p i l l  cculd have teen avoile.3 had o p r a t i n y  
p rcceures  used in  the Lhited States  teen q l o y a .  

In the Lhited States ,  CCS Cpra t ing  Orders r q u i r e  that  a rider of safety 
devices and pXC&ures te q l o y e d  to prevent sum an acci2ent. These i n c l d e  
the use of b l ~ u t  preventers, s t r i c t  d r i l l i n g  p r d u r e s ,  r q u l a r  test ing of 
safety equip.ent, t r a i d r q  of p r m n n e l ,  r q l x  i r s p c t i c n  by CS .erSYnel, 
aid approval by CS of all d r i l l i r q  p l u u  ud mdif i ca t i c r s .  ZrcorL?ing t o  
s t a t i s t i c s  carpi led by GS, the p o b a b i l i t y  of a bl-ut occurr inj  durirq 
exploration i n  the o f f s b r e  haters  of the Unite3 States i s  r m t e .  mese  
s t a t i s t i c s ,  hcwewr, E r e  not  w , e r a t e d  under Arctic conditions. m e  Cankdiws 

have t een  d r i l l i n q  i n  the Eeaufort Sea s ince 1965 am3 have d r i l l &  a t o t a l  of 
33 d f s l u r e  wells ,  sewn of bhidl h a ~ e  re su l t& i n  d i s c w r i e s .  .%ne of these 
he l l s  have eq2erieqced my c i l s p i l l s .  m e  &.nd.ian e x ~ r i e n c e  provides s u e r :  
fey the cclnclusicn tha t  a b l m ~ e  i s  unlikely 4-9 occccedmiq CCS e.\?loration 
a r .  ~ities: 

l h i s  b i o l q i c a l  cpinicn ccnsiders cnly c p r a t i o r s  p n a i n i r q  t o  o i l  ad R S  
leasirq am? evploration in  :b.e 2e=u%l^. +& Chuk&i Seas a.d ?ape %sin inclcur .9 
p r c p s d  CCS Szles 71, 85, 86, 87, and 97. Ccrsultaticn nust 'ke reiniziate3 

?he impac.s of CCS leasing and exploration on Arctic p regr ines  can w e  f r m  
l i t t l e  o r  no e f fec t  t o  severe adverse e f fec t s  depnding u p n  where ac t iv i t i e s  
take place. As s t a t 4  ea r l i e r ,  t h e  prinniy threat to nes tkq  pe rq r ine  falcons 
i n  A l a s h  is hwan  bisturtance. CCS a c t i v i t i e s  on add sicpif icant ly t o  t h i s  
threat .  I f  o n s b r e  f a c i l i t i e s  a re  Limited t o  B a r n ,  Frudhae Bay, mtezetce,  
and Qp Lisburne ard a re  no t  lccated w i t h i n  the nesting t e r r i m r i e s  of Arctic 
peregrines, these f a c i l i t i e s  wuld  have no e f fec t  on the falcons. Airplane 
and hel iccpter  t r a f f i c  would p s e  l i t t l e  o r  no threat  i f  e d s t i n g  f a c i l i t i e s  
a r e  used an3 a m i h  a l t i t u l e  of 1500 f e e t  is otserved. m e w i s e ,  gravel 
opra t inns ,  i f  conduct& o f f s b r e ,  w u l d  p s e  no threat .  UnfOrtulately, none 
of these cordi t ions can te quKantee.3 s ince no one how *here these ac t iv i t i e s  
wil l  te r q u i r d  a rd  BLM and GS do not  p s e s s  the a u t w r i t y  to r q u h t e  o n s b r e  
ac t iv i t i e s  ( incluj ing a i r  t r a f f i c ) .  BLM wi l l ,  *ever, inform a l l  ~ o t e n t i a l  
lessees of the protection t h a t  Arctic peregrine falcons r e e i v e  m&r the  ESA 
and of the p s s i b l e  conflict tetween exploration ac t iv i t i e s  ard p e r q r i n e  
falcons. ELY will  a l so  pxovide a se r i e s  of four r e c m n & t i o n s ,  concurrd i n  
by FWS, h i c h  should avoid p e r q r i n e  falcon w n f l i c t s  (attached). 

Candidate Species 

As n c t d  in our mex, of m y  21, 1981, (attached) there a re  several o r d i d a t e  
plant s p a e s  bhich cculd ke impacted by 03 exploration and its a s m a a t e d  
onshore f a c i l i t i e s .  m i l e  d i d a t e  plants  a r e  &forled no protection under 
ES& *e f ee l  tha t  a ~ n d e s ,  cJnerewr pzssible, wil l  te interested i n  protecting 
such s p d e s  ud thus rduc ing  the p r o b b i l i t y  tha t  they w i l l  nee3 t o  te Listed. 
In t h i s  a s e ,  it is recomrended tha t  surveys be done prior to  any onshxe 
ccnstruction o r  gravel mi- t o  insure tha t  tliese cad ida tes  are  not further 
depletecl. 

k l a t i v e  Pffec? 

C m d a t i v e  e f fec t s  a re  cowidered t o  ke the diree. and i n l i r ec t  effects  of 
act iors  tha t  a r e  interrelated or  i n t e r d e p n b n t  with tpe act icn under consideraticn. 
Indirect e f fec t s  of the action under copsideration a re  chose that  are  caused 
by the a r ~ i v i t y  and a r e  l a t e r  in  t h e  o r  far ther  rerrovd in  distance, sudl a s  
the prcgression *on leasing CCS t r a c t s ,  t o  exploration, and u l t i m t e  
d e v e l ~ t / . u o d u c t i o n  of the h@rccarbn resources. Other actions wil l  be 
co r s ide rd  interrelated with the ac-ion i f  they u e  all part of a larger action. 
a d  &.er actions wil l  ta consilered interdecen&nt i f  they do not have 
s i q i f i c a n t  irdeperdent u t i l i t y  apart frm &e amion that is mder consi terat icn.  
Un&r t h i s  defini t ion a c u l a t i w  effects  kould include developrrent and poducCror. 
r e s u l t j  f r m  any of the lease Sales considered. I t  i s  inp3ssihle a t  t h i s  
m i n t  t o  &termbe i f  and >,here am f in& of  c m r c i a l  s i g i f i w c e  F e  li'xely 
t o  iz rade. With tha t  i n  mi&, it i s  the  a c r e d  u p n  pract ice t o  r q u r e  
r e in i t i a t ion  o f  consultation *hen these t r a k s  enter the develapientl p-duct ion 
phases of CCS a c t i v i t i e s .  merefore,  m y  develcpnent/production actions w i l l  
tc corsul te3 u p n  a t  a l a t e r  ti=. 

Corclusicn 

h s d  ccn C?e eiove discussion ud the l i k e l i h x d  tha t  e p l c r a t o q  acti7lities 
wi l l  t e  1Mtd -a Z u r m ,  ?nY,iie Bay, Wtzebue, ard C 2 p  I-iskm.e it i s  ?f 



biolcqical c p i d m  Lhat OCS leasing ard -loration activit ies in the Prctic 
r q i o n  are not Likely to jeoplrdize tbz crntinued eds- of the Rrctic 
p r q r i n e  falccn. This b i o l q i c a l  cpinim mecems only the leasirg ard -Lor- 
at icn af the ?rc:ic CCS result ing fran p o p e 3  lease Sales n, 85, 66, 67, 
ard 97, a s  described atove. This does rot i m l d e  any develcprent or p d u c t i c n  
rh i& could result i f  o i l  o r  is diaov2rd by emloratory dri l l ing.  >.s 
h=s he= p w i c u s l y  ~ n t i o n e d .  develcpnent ard prcdl r t im activit ies b i l l  

require r e i d t i a t i m  of consultation. Qnsultation s!xxld a l s  te ~~~~~Latd 
if s i p i f i c m t ,  ne.4 infomation i s  develcfe-3 hhich a d  a l t e r  the biolcgical 
opinion. if .ne*, s d e s  a re  l i s t e d  rhi& cculd ke affected by the ~ o p d  
action, o r  lf the prqxsed a d a n  is significantly d f i d .  

I koAd Like t o  expess ry app-edation to a11 inwlved W e s  6 r  their  
rrcperative efforts  dluirg the m r s e  of LVs n n s u l t a t i m .  I hope that this 
--ti= att i tude can be n a i m a i n d  thrmwut the pried of CCS activit ies 
i n  the FreLc.  BLM an3 GS a r e  a r m e  of their  a n t i m i n g  respns ib i l i t i e ;  
d r  ESA utiLize Weir a u t b d t i e ;  to consene Listed s p a e s  ard clpse 
-ration a t  the f ie ld  level w i l l  greatly increase the effectiveness of 
efforts  to met tho= r e s p r s i b i l i t i e s .  

1 ' .  Pnn -err tj 
~ a y  mltz, ne 
Jerry Reid, n15 

~.5/OES:E~~dscn:~bn:draft-l0/27/81,f~-11/6/81 



Analysis of Potential Effects Resulting from 
the High- and Low-Resource Cases 

There is only a 20-percent chance that any commercial quantity of oil 
resources would be present in the Chukchi Sea Sale 109 area. The environ- 
mental effects from proposed Sale 109 are based on the mean case, which 
represents a middle ground in the range of potentially recoverable oil 
resources estimated for the proposed sale area. The low and high cases are 
the extremes of the resource-estimate range. Potentially recoverable oil 
resources (total production of the field) are estimated to range from 0.96 to 
4.88 billion barrels (the mean resource estimate is 2.68 billion barrels of 
oil). (See Sec. 1I.A. for estimated schedules of exploration, development, 
and production.) The low case probably would result in a most-likely number 
of two oil spills of 1,000 barrels or greater, while the high case probably 
would result in a most-likely number of 15 oil spills of 1,000 barrels or 
greater. In the high case, one of these spills also would be greater than 
100,000 barrels. The following analyses summarize the possible environmental 
effects that could occur from the low and high cases based on the development 
scenarios established for the respective quantities of potentially recoverable 
resources. The assumption held in the mean case that gas production is not 
economic applies also to these resource estimates. 

A. Low-Resource Case: 

If hydrocarbons are present, there is a 95-percent chance that 0.96 billion 
barrels of economically recoverable oil would be present. (Activity levels 
and timing of events for this low-case resource estimate are shown in Sec. 
II.A, Tables 11-10 and 11-11). Although activity levels are lower in the low 
case, production is expected to begin in 1999--the same year as for the mean 
case. The primary difference is that offshore loading would be used to 
transport the oil to a refinery. It is assumed that the three production 
platforms would be in proximity, and that one production platform also would 
serve as a tanker terminal. Using 75,000-deadweight-ton (DWT) tankers, 
approximately 150 tanker trips per year would be required during the years of 
peak production (2001-2005), when 81 million barrels would be produced 
annually. Although a shorebase near Wainwright would still be needed, it 
would be smaller (approximately 15-20 hectares) than the shorebase for the 
mean case. 

1. Effect on Air Quality: The minimum distance of industry activi- 
ties from shore and peak emissions per block could be similar to those for the 
mean case. Further air-quality modeling would be required before exploration 
and development plans could be approved if such plans indicated similar, but 
site-specific, exceeding of exemption levels. Any emissions of sulfur dioxide 
could cause short-term depression in photosynthetic rates of sensitive 
vegetation, a MINOR effect on air quality. The quantities of acid pollutants 
that would be emitted by the low case for Sale 109 are insufficient to pose 
risk of acidification of the tundra ecosystem. Accidental emissions from 
blowouts, spills, or in situ burning of spills would have a MINOR effect on 
air quality. There is expected to be MINOR degradation of air quality in 
regard to standards from normal offshore operations during exploration and 
production because of volatile-organic-compound and nitrogen-oxide emissions 
under the low case. 



2. E f fec t  on Water Qual i ty:  O i l  s p i l l s  of 1,000 b a r r e l s  o r  g r e a t e r  
would temporarily and l o c a l l y  increase  water-column hydrocarbon concentra- 
t i o n s .  The two s p i l l s  p ro jec ted  could r e s u l t  i n  de t ec t ab le  but short- term 
contamination of pack i c e  over long d i s t ances ,  f o r  a  MODERATE e f f e c t  on water 
q u a l i t y .  Construction a c t i v i t i e s  would, a t  most, increase  t u r b i d i t y  over a  
few square ki lometers  i n  t h e  immediate v i c i n i t y  of t h e  cons t ruc t ion  and only 
while t h a t  a c t i v i t y  p e r s i s t e d ,  r e s u l t i n g  i n  a  NEGLIGIBLE e f f e c t  on water 
q u a l i t y .  Del ibera te  discharges a r e  regulated by t h e  Environmental Pro tec t ion  
Agency (EPA) such t h a t  any e f f e c t s  must be extremely l o c a l :  water -qua l i ty  
c r i t e r i a  cannot be exceeded a t  a  greater-than-100-meter d i s t ance  from t h e  
discharge po in t .  I n  of fshore  loading, o i l  i s  usua l ly  s to red  on t h e  platform 
between tanker  v i s i t s .  Such s torage  tanks a r e  o f t en  displacement tanks:  a s  
o i l  i s  pumped i n t o  a  tanker ,  seawater en t e r s  t h e  s torage  tank.  As more o i l  is 
then s to red  i n  t h e  tank ,  t h e  water i s  displaced and returned t o  t h e  
ocegn--contaminated with water-soluble  hydrocarbons. Tota l  water-soluble  
hydrocarbons re leased  i n  t h i s  manner would t o t a l  on t h e  order  of 0.001 t o  
0.0025 percent  of t o t a l  o i l  production (Howarth, 1985), o r  up t o  280 met r ic  
tons per  year and 3,300 metr ic  tons  t o t a l .  These contaminants re leased  i n  
displacement and formation waters under t h e  low case would t o t a l  c lo se  t o  t h e  
amount f o r  formation waters alone under t h e  mean case.  The combined discharge 
under t h e  low case  could r e s u l t  i n  long-term po l lu t ion  i n  t h e  v i c i n i t y  of t h e  
o i l  f i e l d ,  r e s u l t i n g  i n  a  MINOR e f f e c t  on water q u a l i t y .  Under t h e  low case ,  
t he  o v e r a l l  e f f e c t  on water q u a l i t y  is  expected t o  be MODERATE, a t t r i b u t a b l e  
mostly t o  o i l  s p i l l a g e .  

3. E f fec t  on Lower-Trophic-Level Organisms: In  t h e  low-resource 
case,  a c t i v i t i e s  r e l a t e d  t o  o i l  explora t ion ,  development, and production a r e  
pro jec ted  t o  be of l e s s e r  ex ten t  than those assoc ia ted  with t h e  proposal ,  and 
t h e  t r anspor t a t ion  scenar io  d i f f e r s .  The number of explora t ion  and de l inea-  
t i o n  wells  decreases by about one-half (from 43 t o  21),  t h e  number of p l a t -  
forms by two-thirds  (from 9 t o  3 ) ,  and t h e  number of production wells  by about 
two-thirds (from 153 t o  55).  Because t h e  t o t a l  number of wel ls  d r i l l e d  i s  
pro jec ted  t o  decrease by approximately 40 percent ,  t h e  q u a n t i t i e s  of d r i l l i n g  
f l u i d s  discharged would s i m i l a r l y  decrease.  The a c t i v i t i e s  mentioned above 
a l l  have very loca l ized  e f f e c t s  on marine p l an t s  and inve r t eb ra t e s ,  and t h e  
leve ls  of a c t i v i t y  assoc ia ted  with t h e  low-resource-case es t imate  would e n t a i l  
a  reduct ion i n  t h e  ex ten t  of t hese  loca l ized  e f f e c t s .  However, t h e  l e v e l  of 
e f f e c t  i s  expected t o  be MINOR. 

The major d i f f e r ence  between t h e  low-resource-case scenar io  and t h a t  of t h e  
proposal involves t r anspor t  of o i l .  Because of fshore  loading and tanker ing  is 
pro jec ted  f o r  t h e  low-resource-case scenar io ,  no p ipe l ines  should be con- 
s t r u c t e d  (versus 400 km of p ipe l ine  f o r  t h e  proposal) .  Therefore,  long-term, 
loca l ized  e f f e c t s  on benth ic  organisms from pipe l ines  would not  occur .  This 
change, l i k e  t h e  o thers  assoc ia ted  with t h i s  scenar io ,  i s  not  expected t o  
change t h e  l e v e l  of e f f e c t  from cons t ruc t ion  a c t i v i t i e s  assoc ia ted  with t h e  
proposal;  t h e  most l i k e l y  e f f e c t  on marine p l an t s  and inve r t eb ra t e s  is 
expected t o  be MINOR under t h e  low case.  

4. E f f ec t  on Fishes:  In  t h e  low-resource case ,  t h e  lower amount of 
o i l  and t h e  change from p ipe l ines  t o  offshore- tanker  loading would decrease 
t h e  number of o i l  s p i l l s .  This a l s o  would decrease t h e  p robab i l i t y  t h a t  a  
s p i l l  would occur and contac t  important nearshore f i s h  h a b i t a t s ,  s i n c e  t h e  o i l  
would not be piped toward shore.  The decreased p robab i l i t y  of occurrence and 



a l ready  low p r o b a b i l i t y  of o i l  contac t ing  land make it un l ike ly  t h a t  any of 
t h e  important e s t u a r i n e  a reas  would be h i t .  Peard Bay would no longer have a  
high p r o b a b i l i t y  of contac t  because t h e  p ipe l ines  would no longer converge 
of f shore  near  t h e  bay. 

No onshore p i p e l i n e  would be b u i l t ;  t h e r e f o r e ,  r i s k  t o  f i s h e s  i n  freshwater 
h a b i t a t s  from onshore-pipel ine s p i l l s  would be el iminated.  This would have 
t h e  e f f e c t  of reducing o v e r a l l  r i s k  t o  f i s h e s  from MODERATE t o  MINOR. 

D r i l l i n g  discharges would be decreased because of t h e  decrease i n  numbers of 
explora t ion- ,  de l inea t ion - ,  and product ion-wells .  This would decrease t h e  
amount of d r i l l i n g  muds and c u t t i n g s  and t h e  numbers of discharge poin ts  where 
f i s h  could be harmed by t h e  d r i l l i n g  muds, c u t t i n g s ,  and formation waters .  
The ki lometers  of t r a c k l i n e  f o r  seismic d is turbance  would decrease dramati-  
c a l l y  without t h e  p ipe l ines  and with t h e  decrease i n  platforms and explora t ion  
and de l inea t ion  we l l s .  Airguns would have a  l oca l i zed  e f f e c t  on f i s h  eggs 
where t h e  airgun is  used. Construct ion a c t i v i t i e s  would change considerably 
because p ipe l ines  would not  be l a i d  and fewer bottom-founded d r i l l i n g  u n i t s  
would be placed.  This would g r e a t l y  decrease t h e  number of f i s h  t h a t  could be 
harmed by cons t ruc t ion  a c t i v i t i e s .  

The low-resource case  would have a  l e s s e r  e f f e c t  than t h e  proposal on the  
f i s h e s  of t h e  Sa le  109 a rea  p r imar i ly  because of t h e  e l imina t ion  of onshore- 
p i p e l i n e  s p i l l s  and t h e  decrease i n  t h e  number of of fshore  o i l  s p i l l s .  The 
l i k e l y  e f f e c t  on f i s h e s  would be reduced from MODERATE t o  MINOR. In  t h e  
un l ike ly  event t h a t  an unweathered o i l  s p i l l  contacted an e s t u a r i n e  environ- 
ment during t h e  open-water season when pink o r  chum salmon smolts o r  concen- 
t r a t i o n s  of cape l in s  were p re sen t ,  o r  during t h e  l a t e  winter  when rainbow 
smelts  were aggregated a t  t h e  mouths of spawning r i v e r s ,  a  MODERATE e f f e c t  
could occur .  

5 .  E f fec t  on Marine and Coastal  Birds:  I f  t h e  low resource e s t i -  
mate is  found, t h e  t r a n s p o r t a t i o n  scenar io  would include of fshore  loading of 
o i l  from only t h r e e  production platforms and t h e  tanker ing  of o i l  through t h e  
Bering S t r a i t  with about 150 tanker  t r i p s  per  year during years  of peak 
product ion.  This t r a n s p o r t a t i o n  scena r io  would g r e a t l y  increase  t h e  o i l - s p i l l  
r i s k s  t o  marine and c o a s t a l  b i r d s ,  p a r t i c u l a r l y  t o  t h e  over 1,000,000 
seab i rds - - e spec i a l ly  l e a s t  and c re s t ed  a u k l e t s ,  which n e s t  and forage i n  t h e  
Bering S t r a i t .  I f  a  l a rge  tanker  s p i l l  occurred i n  t h e  Bering S t r a i t  during 
t h e  open-water season, s eve ra l  thousand t o  s eve ra l  hundred-thousand seabi rds- -  
p a r t i c u l a r l y  l e a s t  and c re s t ed  aukle ts - -could  be k i l l e d .  O i l - s p i l l  r i s k  t o ,  
and e f f e c t s  on, o the r  s eab i rd  populat ions a t  Cape Lisburne (over 150,000 
b i r d s )  and Cape Thompson (about 400,000 b i r d s )  would increase  wi th  of fshore  
loading and o i l  t anker ing  under t h e  low-resource case .  I f  a  tanker  s p i l l  
occurred near  t h e s e  co lonies ,  t e n s  of thousands t o  perhaps 100,000 b i rds - -  
p a r t i c u l a r l y  murres and horned puf f ins- -could  be k i l l e d ,  represent ing  MODERATE 
e f f e c t s .  MAJOR e f f e c t s  a r e  poss ib l e  because of t h e  increased o i l - s p i l l  r i s k s  
and p o t e n t i a l  o i l  e f f e c t s  assoc ia ted  wi th  tanker ing  and o f f sho re  loading. 

In  conclusion, t h e  low-resource case i s  expected t o  have MODERATE e f f e c t s  
(versus MINOR e f f e c t s  under t h e  mean case)  on marine and c o a s t a l  b i r d s .  



6. Ef fec t  on Pinnipeds, Polar  Bears, and Beluga Whales: Under t h e  
low case ,  only t h r e e  production platforms (versus 9 platforms)  and a  maximum 
of t h r e e  explorat ion d r i l l s h i p s  o r  d r i l l i n g  u n i t s  (versus 4 d r i l l i n g  u n i t s )  
would be present  i n  t h e  of fshore  h a b i t a t s  of pinnipeds, po lar  bears ,  and 
beluga whales. Noise and dis turbance of t hese  marine mammals from vesse l  
t r a f f i c  during explorat ion may be reduced s l i g h t l y  with one l e s s  d r i l l i n g  u n i t  
opera t ing  a t  one time. However, t h e  tanker  t r a f f i c  (150 tankers lyear )  assoc i -  
a ted  with of fshore  loading i n  t he  low case would increase  t h e  amount of vesse l  
t r a f f i c  i n t o  t h e  s a l e  a rea  and increase  noise  and dis turbance of s e a l s ,  
walruses,  and beluga whales during t h e i r  spr ing  and f a l l  migrations along t h e  
tanker  route .  The tanker  t r a f f i c  would temporarily d i s t u r b  these  marine 
mammals wi th in  probably a  few ki lometers  of t h e  vesse l  as  it passes by concen- 
t r a t i o n s  of t ens  t o  s eve ra l  thousand belugas,  s e a l s ,  and walruses.  Disturb- 
ance reac t ions  a r e  l i k e l y  t o  be b r i e f ,  with t h e  animals re turn ing  t o  normal 
behavior and p r i o r  d i s t r i b u t i o n  wi th in  a  few hours o r  no more than a  couple of 
days--represent ing MINOR e f f e c t s  on pinnipeds, po lar  bears ,  and beluga whales. 

The offshore- loading and tanker  t r a f f i c  under t h e  low case would increase  t h e  
r i s k  of o i l  s p i l l s  occurr ing and contac t ing  t h e  marine mammal-migration 
co r r ido r ,  e spec i a l ly  from Point Hope south t o  t h e  Bering S t r a i t  (Fig.  IV-20). 
However, i f  a  tanker  s p i l l  of 100,000 b a r r e l s  o r  g r e a t e r  occurred, s e a l s ,  
walruses,  po lar  bears ,  and beluga whales would be l i k e l y  t o  s u f f e r  low 
m o r t a l i t i e s  (see Sec. IV.B.6.,  E f f ec t s  of O i l  S p i l l s ) .  Thus, o i l - s p i l l  
e f f e c t s  on marine mammals a r e  expected t o  be MINOR under t h e  low case .  

In  conclusion, although noise  and dis turbance of pinnipeds, po la r  bears ,  and 
beluga whales from explora t ion-vesse l  t r a f f i c  may be reduced s l i g h t l y ,  t h e  
increase  i n  tanker  t r a f f i c  during production (150 t r i p s l y e a r  during years of 
peak production) and t h e  increase  i n  o i l - s p i l l  r i s k  t o  t he  migration co r r ido r  
a r e  expected t o  r e s u l t  i n  about t h e  same l eve l  of e f f e c t s  a s  f o r  t h e  mean 
case--MINOR. 

7 .  Ef fec t  on Endangered and Threatened Species: The o v e r a l l  e f f e c t  
on endangered and threatened species  from d i r e c t  and i n d i r e c t  e f f e c t s  of o i l  
s p i l l s  o r  no ise  dis turbances assoc ia ted  with t h e  explorat ion/product ion of o i l  
would be d i f f e r e n t  from t h a t  descr ibed f o r  t h e  proposal.  S p i l l  r a t e s  and t h e  
volume of o i l  t ranspor ted  would be lower, such t h a t  of fshore  loading r a t h e r  
than cons t ruc t ion  of a  p ipe l ine  would occur .  Short-term, loca l ized  e f f e c t s  
would occur i n  t h e  event of an o i l  s p i l l ,  although t h e  low-resource-case 
scenar io  has only about 36 percent  of t h e  o i l  p ro jec ted  f o r  t h e  proposal .  The 
number of production platforms would decrease t o  t h r e e  from t h e  nine pro jec ted  
f o r  t h e  proposal,  and support t r a f f i c  would decrease accordingly. I n d u s t r i a l  
a c t i v i t y  during t h e  whale migrations and summer-feeding periods i n  t h e  s a l e  
a rea  would s t i l l  pose s p i l l  r i s k s  and/or p o t e n t i a l l y  d i s t u r b  a t  l e a s t  l oca l  
populations of endangered and threatened spec ies ,  regard less  of t h e  absolute  
l eve l  of petroleum-resource es t imates .  The tanker  t r a f f i c  assoc ia ted  with t h e  
low-resource case (150 tankers lyear )  would increase  t h e  amount of vesse l  
t r a f f i c  i n t o  t h e  s a l e  a r ea  and thus  increase  noise  and d is turbance  of 
endangered whales i n  t h e  s a l e  a rea .  Tanker t r a f f i c  would temporari ly  d i s t u r b  
summering gray whales and spring-  and f a l l -mig ra t ing  bowhead whales within a  
few ki lometers  of t he  ves se l .  Disturbance reac t ions  a r e  l i k e l y  t o  be b r i e f ,  
with animals re turn ing  t o  normal behavior within a  few hours .  Offshore 
loading and tankering under t h e  low-resource case would increase  t h e  r i s k  of 
o i l  s p i l l s  occurr ing and contact ing t h e  bowhead-migration co r r ido r ,  e spec i a l ly  



from the sale area south to the central Bering Sea. Should an oil spill 
occur, MINOR effects are expected on the bowhead population (see Sec. 
IV.B7a(l)). It is expected that a specific group of individuals of a 
population in a localized area would be affected for less than one breeding 
cycle by <activities associated with the low-case scenario. The level of 
effects on endangered and threatened species is expected to be MINOR under the 
low case. 

8. Effect on Caribou: If the low-resource estimate is found, the 
onshore pipeline and support road associated with the proposal would not be 
built. Although a shorebase near Wainwright (15-20 hectares) would still be 
built and would have noise effects (probably NEGLIGIBLE) on the caribou range, 
the 640-kilometer pipeline and road projected for the mean case to cross the 
summer range of the Western Arctic herd would not be built. Thus, the Western 
Arctic caribou herd would not be disturbed by road traffic associated with the 
mean-case onshore pipeline crossing its summer range, nor would 64 square 
kilometers of summer range be altered by road and pipeline construction. 
Therefore, effects on caribou under the low case are expected to be 
NEGLIGIBLE. 

9. Effect on the Economy of the North Slope Borough: The effect of 
the low case on revenue and employment in the North Slope Borough could be 
about 50 percent as great as the effect of the proposal. Therefore, the 
effect of the low case on the economy of the North Slope Borough is expected 
to be NEGLIGIBLE. 

10. Effect on Subsistence-Harvest Patterns: Effects associated 
with the low-case scenario would be lower than those associated with the 
mean-case scenario. Decreased oil production would reduce the oil-spill risk 
to subsistence resources, including fishes and marine mammals. This would 
reduce effects on Barrow's (and Atqasuk's) subsistence walrus harvest. 
Offshore loading would eliminate the noise and traffic disturbance and con- 
struction activities concentrated in the Peard Bay area for the landfall and 
shorebase at Point Belcher under the proposal. This would decrease the 
effects on Barrow's, wainwrightf s , and ~tqasuk' s subsistence harvests. 
However, noise and traffic disturbance from icebreakers would continue to 
affect the bowhead whale harvests in Wainwright and Point Hope. The beluga 
whale harvest in Point Lay also would continue to be affected by noise and 
traffic disturbance. Under the low case, effect levels would be reduced to 
MODERATE in Wainwright and remain MODERATE in Point Lay and Point Hope. 
Effect levels for Barrow and Atqasuk (harvested with Barrow) would be reduced 
to MINOR. The elimination of the pipeline from Point Belcher to the TAP would 
eliminate effects on   arrow's , Nuiqsut ' s, and ~tqasuk' s caribou and fish har- 
vests. Effect levels in Nuiqsut would be reduced to NEGLIGIBLE. Effects on 
subsistence-harvest patterns in the Sale 109 area are expected to be MODERATE. 

11. Effect on Sociocultural Systems: Effects associated with the 
low-case scenario would be lower than those associated with the mean-case 
scenario. Offshore loading would eliminate effects from onshore industrial 
activities and population and employment increases, and would decrease effects 
on subsistence-harvest patterns in Wainwright from MAJOR to MODERATE. The 
elimination of onshore industrial activities and increases in direct popula- 
tion and employment increases and decreases in subsistence-harvest-pattern 
effects would decrease effects on Wainwright's sociocultural system from 



MODERATE t o  MINOR under t h e  low-case scenar io .  Point ~ a y  ' s  soc iocu l tu ra l  
system would be a f f ec t ed  only by subsis tence-harvest  e f f ec t s - - these  would 
remain MINOR i n  t h e  low case;  thus ,  e f f e c t s  on soc iocu l tu ra l  systems a l s o  
would remain MINOR.  E f f ec t s  on subs is tence  harves ts  i n  o ther  communities due 
t o  o i l  s p i l l s  would be decreased throughout t h e  l ea se - sa l e  a rea ;  however, t h i s  
would not  a l t e r  t h e  MINOR e f f e c t s  expected under t h e  proposal on soc iocu l tu ra l  
systems i n  Barrow and Atqasuk and t h e  NEGLIGIBLE e f f e c t s  i n  Point Hope. The 
e l imina t ion  of t h e  p ipe l ine  from Point Belcher t o  t h e  TAP a l s o  would e l imina te  
e f f e c t s  on ~ u i q s u t  ' s  subsis tence-harvest  p a t t e r n s .  Overall  e f f e c t s  on t h e  
soc iocu l tu ra l  systems of communities i n  t he  Sale  109 a rea  a r e  expected t o  be 
reduced t o  MINOR. 

12. E f fec t  on Archaeological Resources: The o v e r a l l  e f f e c t  on 
archaeological  resources from d i r e c t  and i n d i r e c t  e f f e c t s  of o i l  s p i l l s  o r  
a c t i v i t y  assoc ia ted  with development and t r anspor t  of ex t rac ted  o i l  would be 
l e s s  than descr ibed f o r  t h e  proposal,  s i nce  t h e  s p i l l  r a t e s  and t h e  volume of 
o i l  t ranspor ted  would be reduced t o  two o i l  s p i l l s  of 1,000 b a r r e l s  o r  g r e a t e r  
and zero s p i l l s  of 100,000 b a r r e l s  o r  g r e a t e r .  Short-term, loca l ized  e f f e c t s  
could occur i n  t he  event of an o i l  s p i l l .  A c t i v i t i e s  assoc ia ted  with cleanup 
of o i l ,  i . e . ,  bulldozing, digging, t r anspor t ing  contaminated s o i l  out  of t h e  
a r ea ,  and bui ld ing  access roads f o r  equipment from a i r p o r t s  t o  o i l - s p i l l  
s i t e s ,  could d i s t u r b  onshore archaeological  resources.  E f fec t s  from such 
a c t i v i t i e s  would be reduced from MINOR under t h e  proposal t o  NEGLIGIBLE under 
t h e  low case .  The same i s  t r u e  f o r  cons t ruc t ion  of of fshore  p ipe l ines  t o  
t r anspor t  o i l  and t h e  maintenance of t hese  of fshore  p ipe l ines .  The e f f e c t s  of 
a c t i v i t i e s  assoc ia ted  with of fshore  and onshore t r anspor t a t ion  on archaeo- 
l og ica l  resources a r e  expected t o  be NEGLIGIBLE under t h e  low case.  

13. E f fec t  on Land Use Plans and Coastal Management Programs: 
Lower o i l  reserves and a  d i f f e r e n t  method f o r  moving produced resources t o  - - 

market cause a  s h i f t  i n  t h e  land use regula t ions ,  coas t a l  management p o l i c i e s ,  
and t h e  l eve l s  of e f f e c t s  on o ther  resources re levant  f o r  t h i s  ana lys i s .  
Reduced e f f e c t  l eve l s  f o r  f i s h e s ,  car ibou,  subsis tence-harvest  p a t t e r n s ,  
soc iocu l tu ra l  systems, and archaeological  resources a r e  pr imar i ly  a t t r i b u t a b l e  
t o  t h e  removal of t h e  p ipe l ine  and road system between Point Belcher and the  
TAP and t h e  reduced number of o i l  s p i l l s .  Po ten t i a l  e f f e c t s  on b i rds  would be 
g r e a t e r  because b i rds  would be more exposed t o  o i l  s p i l l s  from tankers .  

With only l imi ted  a c t i v i t i e s  occurr ing wi th in  t h e  boundaries of t h e  North 
Slope Borough, development probably would not c o n f l i c t  with t h e  Mandatory 
Po l i c i e s  of t h e  NSB Land Management Regulations.  A Best-Effort  Pol icy t h a t  
p roh ib i t s  development t o  accommodate petroleum t r anspor t a t ion  v i a  marine 
tankers  would be re levant .  However, loading is hypothesized t o  occur 
of fshore ;  and no onshore o r  nearshore terminal  i s  an t i c ipa t ed  with t h i s  
scenar io .  A s  a  r e s u l t ,  c o n f l i c t  with t h i s  regula t ion  i s  not inherent  i n  t h e  
low-case scenar io .  

Water dependency i s  a  prime c r i t e r i o n  f o r  development along the  sho re l ine .  
This CMP standard f o r  c o a s t a l  development (6  AAC 80.040[a])  i s  intended t o  
prevent t h e  displacement of a c t i v i t i e s  dependent upon a  sho re l ine  loca t ion .  
Because of t h e  l imi ted  upland development assoc ia ted  with t h e  low case ,  no 
c o n f l i c t  with t h i s  po l icy  i s  an t i c ipa t ed .  The S t a t e  coas t a l  development 
s tandard a l s o  requi res  t h a t  t h e  placement of s t r u c t u r e s  and discharge of 



dredged ma te r i a l  i n t o  c o a s t a l  waters  comply with t h e  regula t ions  of t h e  U.S. 
Army Corps of Engineers (COE) (6 AAC 80 .040[b] ) .  The placement of a  bottom- 
founded s t r u c t u r e  o f f sho re  would f a l l  under t h i s  s tandard;  however, no con- 
f  l i c t  i s  a n t i c i p a t e d .  

P o t e n t i a l  hazards would d i f f e r  from those  of t h e  proposal .  I n  t h e  proposal ,  
onshore geologica l  hazards such a s  a u f e i s  and permafrost a r e  major concerns. 
With l imi t ed  onshore a c t i v i t y  and o f f sho re  loading, o f f sho re  hazards assume 
g r e a t e r  s ign i f i cance .  Of g r e a t e s t  concern a r e  hazards assoc ia ted  wi th  i c e .  
Conformance with Alaska OCS Orders would ensure t h a t  s a f e t y  measures a r e  
incorporated i n t o  t h e  design and i n s t a l l a t i o n  of o f f sho re  platforms;  as  a  
r e s u l t ,  no c o n f l i c t  wi th  t h e  s tandard  f o r  geologica l  hazards (6 AAC 80.050) i s  
inherent  i n  t h e  scena r io .  

Standards f o r  energy f a c i l i t i e s  (6 AAC 80.070),  t r a n s p o r t a t i o n  and u t i l i t i e s  
(6 AAC 80.080),  and mineral processing (6 AAC 80.110) would have l i t t l e  
bear ing  on a c t i v i t i e s  i n  t h e  low case .  Energy f a c i l i t i e s ,  a s  noted above, 
would be l imi ted .  No major t r a n s p o r t a t i o n  o r  u t i l i t y  co r r ido r s  would be 
requi red  and t h e  need f o r  g rave l  would be reduced considerably.  Archaeologi- 
c a l  resources a r e  l e s s  ap t  t o  be a f f e c t e d ,  thereby reducing p o t e n t i a l  c o n f l i c t  
wi th  t h e  s tandard  f o r  h i s t o r i c ,  p r e h i s t o r i c ,  and archaeological  resources 
(6 AAC 80.150).  And s i n c e  no development would t ake  p l ace  a t  Point  Belcher--a 
primary s i t e  f o r  whaling by r e s iden t s  of Wainwright--and no p i p e l i n e  and road 
would be cons t ruc ted  between Point  Belcher and t h e  TAP, p o t e n t i a l  c o n f l i c t  
wi th  t h e  s tandard  f o r  subs is tence  (6 AAC 80.120) a l s o  would be reduced. 

Under t h e  low case ,  t h e  l imi t ed  amount of upland development removes se r ious  
concerns assoc ia ted  with t h e  h a b i t a t  s tandards f o r  uplands (6 AAC 
80 .130[a ] [8 ] ) ;  r i v e r s ,  l akes ,  and streams (6 AAC 8 0 . 1 3 0 [ c ] [ 7 ] ) ;  and wetlands 
(6 AAC 8 0 . 1 3 0 [ ~ ] [ 3 ] )  and t h e  lagoon h a b i t a t  of Peard Bay. However, e f f e c t s  i n  
Kasegaluk Lagoon would remain t h e  same; planned and acc iden ta l  a c t i v i t i e s  
could lead  t o  a  decrease i n  t h e  use  of t h e  lagoon by important c o a s t a l  spec ies  
and thereby c o n f l i c t  with t h e  ACMP standard f o r  lagoon h a b i t a t  (6 AAC 
80 .130[c ] [5 ] ) .  P o t e n t i a l  c o n f l i c t  wi th  t h e  h a b i t a t  s tandard  f o r  s e a c l i f f s  
(6 AAC 8 0 . 1 3 0 [ ~ ] [ 4 ] )  i s  increased i n  t h e  low case  because of t h e  increased 
p o t e n t i a l  f o r  o i l  s p i l l s  from tanker  t r a f f i c  t h a t  would pass Capes Lisburne, 
Lewis, and Thompson. 

E f fec t s  on a i r  and water q u a l i t y  would be t h e  same f o r  t h e  low case  a s  f o r  t h e  
proposal .  The p o t e n t i a l  f o r  MODERATE degradat ion of water q u a l i t y  could pose 
a  c o n f l i c t  wi th  t h e  a i r ,  land, and water s tandard (6 AAC 80.140) of t h e  ACMP. 

Because of t h e  reduced p o t e n t i a l  f o r  severe  c o n f l i c t s  with t h e  ACMP p o l i c i e s  
f o r  subs is tence ,  archaeology, and seve ra l  h a b i t a t s ,  p o t e n t i a l  c o n f l i c t s  of 
a c t i v i t i e s  i n  t h e  low case  wi th  land use  and c o a s t a l  management a r e  expected 
t o  be reduced t o  MODERATE. 

B .  High-Resource Case 

I f  hydrocarbons a r e  p re sen t ,  t h e r e  i s  a  5-percent  p r o b a b i l i t y  t h a t  4.88 
b i l l i o n  b a r r e l s  of economically recoverable  o i l  would be found. ( A c t i v i t i e s  
a s soc i a t ed  with discovery of t h e  high-case-resource es t imate  a r e  shown i n  Sec. 
I I . A . ,  Tables 11-12 and 11-13.) Ac t iv i ty  l e v e l s  f o r  t h e  high case a r e  almost 



double those of the mean case; however, the timing does not vary signifi- 
cantly. Between 1989 and 1996, 33 exploration wells and 40 delineation wells 
would be drilled. Sixteen platforms would be installed from 1995 to 1998--one 
in the first year and five in each following year. As many as nine rigs would 
be used between 1995 and 1999 to drill 279 production wells. Muds and cut- 
tings would increase to a total of 37,927 metric tons (dry weight) of mud and 
92,073 metric tons (dry weight) of cuttings during exploration and delineation 
drilling and 123,876 metric tons (dry weight) of mud and 387,252 metric tons 
(dry weight) of cuttings during development drilling. Production would begin 
in 1999 and peak in the following year--the same as for the mean case. Peak 
production of 410 million barrels per year would continue through 2005. A 
major difference between the mean and high cases is the method used to trans- 
port oil to market. Under the high case, oil would be piped to shore near 
Cape Beaufort. From there, the oil would be transported via pipeline across 
the Lisburne Peninsula--following the Kukpowruk River to the Wulik River--to a 
terminal south of Kivalina. To the extent possible, the route would take 
advantage of the transportation corridor developed for the Red Dog Mine. 
Congressional action probably would be required before a pipeline could be 
installed along the road easement through the Cape Krusenstern National 
Monument. One pump station and two construction camps would be located along 
the route. A helicopter pad would be built at each of these sites, and a road 
would be constructed parallel to the pipeline. A 300-hectare marine terminal 
would be needed for handling more than 1 million barrels of oil per day. From 
the terminal, icebreaker tankers or ice-strengthened tankers assisted season- 
ally by icebreakers would transport the oil to market. Using 75,000-DWT 
tankers, approximately 760 tanker trips per year would be required during the 
years of peak production (2000-2005). If 150,000-DWT tankers were developed 
for transporting oil from the arctic, the number of tanker trips would be 
halved; approximately 380 trips per year would be required during peak 
product ion. 

1. Effect on Air Quality: The minimum distance of industry activi- 
ties from shore and peak emissions per block could be similar to those for the 
mean case. Peak emissions during exploration and delineation would be 63 
percent greater than for the mean case. Peak emissions during development 
would be slightly greater than for the mean case. Further air-quality model- 
ing would be required before exploration and development plans could be 
approved, if such plans indicated similar, but site-specific, exceeding of 
exemption levels. Sulfur-dioxide emissions could cause short-term depression 
in photosynthetic rates of sensitive vegetation--a MINOR effect on air 
quality. The quantities of acid pollutants that would be emitted under the 
high case would be almost twice that for the mean case but would still be 
insufficient to pose risk of acidification of the tundra ecosystem. Acci- 
dental emissions from blowouts, spills, or in situ burning of spills would 
have a MINOR effect on air quality. MINOR degradation of air quality is 
expected with regard to standards from normal offshore operations during 
exploration and production from individual blocks because of volatile organic 
compounds and nitrogen-oxide emissions under the high case. MINOR degradation 
of air quality is also expected with regard to other aspects of air quality. 

2. Effect on Water Quality: Oil spills of 1,000 barrels or greater 
would temporarily and locally increase water-column-hydrocarbon concentra- 
tions. The one spill of 100,000 barrels or greater could temporarily and 
locally increase water-column-hydrocarbon concentrations over long distances, 



a MODERATE e f f e c t  on water q u a l i t y .  Most of t h e  15 s p i l l s  of 1,000 b a r r e l s  o r  
g r e a t e r  would be an t i c ipa t ed  t o  occur i n  win ter ,  r e s u l t i n g  i n  de t ec t ab le  but  
short- term contamination of pack i c e  over long d i s t ances ,  f o r  a  MODERATE 
e f f e c t  on water q u a l i t y .  Construct ion of s l i g h t l y  more p i p e l i n e  and nea r ly  
twofold-more platforms than f o r  t h e  mean case would s t i l l ,  a t  most, increase  
t u r b i d i t y  over a  few square ki lometers  i n  t h e  immediate v i c i n i t y  of t h e  
cons t ruc t ion ,  and only while  t h a t  a c t i v i t y  p e r s i s t e d ,  r e s u l t i n g  i n  a  
NEGLIGIBLE e f f e c t  on water q u a l i t y .  Del ibera te  discharges a r e  regula ted  by 
t h e  EPA such t h a t  any e f f e c t s  must be extremely l o c a l :  water -qua l i ty  c r i t e r i a  
cannot be exceeded a t  a  greater-than-100-meter d i s t ance  from t h e  discharge 
p o i n t .  Discharge of formation waters - - ra ther  than t h e i r  r e i n j e c t i o n  i n t o  t h e  
seafloor--would r e s u l t  i n  long-term p o l l u t i o n  i n  t h e  v i c i n i t y  of t h e  o i l  
f i e l d ,  a  MINOR e f f e c t  on water q u a l i t y .  The o v e r a l l  e f f e c t  on water q u a l i t y  
under t h e  high case would be MODERATE. 

3.  E f fec t  on Lower-Trophic-Level Organisms: Under t h e  high- 
resource-case scena r io ,  a c t i v i t i e s  r e l a t e d  t o  o i l  explora t ion ,  development, 
and production a r e  pro jec ted  t o  be almost double those  a s soc i a t ed  with t h e  
proposal ;  and t h e  t r a n s p o r t a t i o n  scenar io  d i f f e r s .  The number of explora t ion  
and de l inea t ion  wel l s  increases  by about one-half (from 43 t o  73) ,  t h e  number 
of platforms increases  (from 9 t o  16 ) ,  and t h e  number of production wel l s  
increases  (from 153 t o  279). Because t h e  t o t a l  number of wel l s  d r i l l e d  is  
pro jec ted  t o  i nc rease  by approximately 55 percent ,  t h e  q u a n t i t i e s  of d r i l l i n g  
f l u i d s  discharged would s i m i l a r l y  increase .  The a c t i v i t i e s  mentioned above 
would a l l  have very loca l i zed  e f f e c t s  on marine p l a n t s  and inve r t eb ra t e s ,  and 
t h e  l eve l s  of a c t i v i t y  assoc ia ted  with t h e  high-resource-case es t imate  would 
e n t a i l  an inc rease  i n  t h e  ex t en t  of t h e s e  loca l ized  e f f e c t s .  However, t h e  
l e v e l  of e f f e c t  i s  expected t o  be MINOR under t h e  high case.  

The major d i f f e r e n c e  between t h e  high-resource-case scena r io  and t h a t  of t h e  
proposal involves t r anspor t  of o i l .  Under t h e  high-resource-case scenar io ,  
o i l  would be piped t o  shore near  Cape Beaufort and t ranspor ted  v i a  p i p e l i n e  
across  t h e  Lisburne Peninsula t o  a  te rmina l  near Kival ina.  Tankers would load 
t h e r e  and t r a n s p o r t  t h e  o i l  elsewhere. Under t h i s  scenar io ,  t h e r e  would be an 
i n s i g n i f i c a n t  increase  i n  t h e  amount of of fshore  p i p e l i n e  l a i d  (425 km f o r  t h e  
high case  versus 400 km f o r  t h e  proposa l ) ;  so  e f f e c t s  on benth ic  organisms 
from p i p e l i n e  cons t ruc t ion  a r e  not  expected t o  change ( e f f e c t s  would remain 
MINOR). Risk t o  marine p l a n t s  and inve r t eb ra t e s  of concern changes somewhat 
due t o  t h e  a l t e r a t i o n  i n  t h e  t r a n s p o r t a t i o n  scenar io ,  s i n c e  more s p i l l s  a r e  
expected from p ipe l ines  than from platforms.  In  p a r t i c u l a r ,  ke lp  beds near 
Peard Bay, a s  wel l  a s  Peard Bay i t s e l f ,  would have l e s s  chance of being 
contacted by o i l  from p i p e l i n e  s p i l l s .  Under t h e  high case ,  t h e  Cape Lisburne 
region could have a  higher  p r o b a b i l i t y  of being contacted by o i l  (although a  
s p i l l  s t a r t i n g  a t  S p i l l  Point  538 has a  low [ l e s s  than 0.5%] p r o b a b i l i t y  of 
contac t ing  Seabird Concentration Area I wi th in  10 days during t h e  open-water 
season) .  Under t h e  high-resource-case scenar io ,  new r i s k  from o i l  s p i l l s  is 
c rea t ed  south of t h e  proposed Sa le  109 a rea ,  near  Kival ina.  Some r i s k  t o  
marine p l a n t s  and inve r t eb ra t e s  i n  t h a t  region i s  poss ib l e  from development 
assoc ia ted  with t h e  Red Dog Mine. Offshore loading f o r  t h e  mine would e n t a i l  
t h e  s i t i n g  of a  converted crude c a r r i e r  of fshore  i n  water depths of 11 meters.  
Some o i l  s p i l l s  a r e  poss ib l e  from t h i s  c a r r i e r ,  which w i l l  have t h e  capac i ty  
t o  s t o r e  38 mil l ion  l i t e r s  of f u e l  o i l ,  i n  add i t i on  t o  z i n c  and lead concen- 
t r a t e s .  E f f ec t s  on marine p l an t s  and inve r t eb ra t e s  from such s p i l l s  a r e  
expected t o  be MINOR. E f f e c t s  from t h e  s i t i n g  of t h e  of fshore- loading  c a r r i e r  



a r e  expected t o  be very l imi ted  i n  ex ten t  and, hence, MINOR. Although t h e  
l i t t o r a l  b i o t a  of t h e  nor theas te rn  and southeastern Chukchi Sea apparent ly 
changes considerably a t  Point Hope (Broad e t  a l . ,  1978), t h e  of fshore  benthos 
cannot be e a s i l y  compared because of t h e  general  lack of s tud ie s  i n  t h e  
nor theas te rn  Chukchi Sea. s t o k e r ' s  s tudy (1981) of t h e  benthic  infauna i n  t h e  
Bering and Chukchi Seas shows s imi l a r  infaunal  assemblages i n  t h e  nor theas te rn  
and southeastern Chukchi Sea; Jewett  and Feder (1981) and F ros t  and Lowry 
(1983) both found t h a t  echinoderms dominated t h e  biomass of benth ic  inver te -  
b r a t e s  i n ,  respec t ive ly ,  t h e  southeastern Chukchi Sea and t h e  of fshore  north-  
ea s t e rn  Chukchi and western Beaufort Seas.  Based upon what is known of t h e  
benthic  i nve r t eb ra t e s  i n  t h e  southeastern Chukchi Sea and t h e i r  l i f e  h i s t o -  
r i e s ,  o i l  s p i l l s  assoc ia ted  with loading of o i l  near Kival ina is  expected t o  
have a MINOR e f f e c t  on marine p l an t s  and inve r t eb ra t e s .  A c t i v i t i e s  assoc ia ted  
with t h e  high-resource-case scenar io  a r e  expected t o  have a MINOR e f f e c t  on 
marine p l an t s  and inve r t eb ra t e s .  

4 .  Ef fec t  on Fishes:  With a l i t t l e  l e s s  than twice a s  much o i l  
found under t he  high case,  t h e  number of o i l  s p i l l s  would increase  by a 
measurable amount. The change i n  t h e  onshore p ipe l ine  from Point Belcher t o  
Cape Beaufort g r e a t l y  reduces t h e  l ike l ihood t h a t  Peard Bay would be contacted 
by an of fshore  o i l  s p i l l .  With t h i s  p ipe l ine  alignment, o f fshore  o i l  s p i l l s  
would have more e f f e c t  on t h e  Pitmegea River mouth and Ledyard Bay. I f  an o i l  
s p i l l  occurred i n  t h e  a r ea  where t h e  p ipe l ines  converge and come onshore, t h e  
Pitmegea River a r ea  would have a 77-percent p robab i l i t y  of being contacted 
within 30 days during t h e  summer. During the  time of h ighes t  t o x i c i t y  ( t he  
f i r s t  10 days) ,  o i l  has a less- than-0.5-percent  p robab i l i t y  of reaching t h i s  
a r ea .  Throughout t h e  e n t i r e  win ter ,  t h e r e  i s  an 11-percent-or-lower proba- 
b i l i t y  t h a t  an o i l  s p i l l  would contact  t h e  Pitmegea River a r ea .  

The Pitmegea River has spawning populations of pink a d  chum salmon t h a t  could 
be a f f ec t ed .  The weathered o i l  would pose l e s s  of a t h r e a t  t o  t h e  salmon 
smolts as  wel l  as  o ther  f i s h e s  a t  t h e  r i v e r  mouth. P a c i f i c  sand lance and 
a r c t i c  cod a r e  found throughout Ledyard Bay. Large schools of P a c i f i c  sand 
lance i n  Ledyard Bay nor th  of Cape Lisburne would not be g r e a t l y  a f f ec t ed ,  
s ince  they a r e  mult iple-year  spawners t h a t  spawn on t h e  bottom i n  f a i r l y  deep 
water .  The development near Kivalina could have an adverse e f f e c t  on t h e  
f i s h e s  of t h i s  region from s p i l l s  assoc ia ted  with t h e  tanker- loading f a c i l i t y  
and Red Dog mine. Offshore o i l  s p i l l s  may have a g r e a t e r  p robab i l i t y  of 
contact ing an e s tua r ine  a rea ,  thereby producing a MODERATE e f f e c t  on some f i s h  
populat ions,  although t h e  most l i k e l y  e f f e c t  of of fshore  s p i l l s  is  MINOR. 
Onshore s p i l l s  assoc ia ted  with t h e  p ipe l ine  t r ave r s ing  t h e  Lisburne Peninsula 
could a f f e c t  anadromous and freshwater f i shes  i n  t h e  Kukpowruk and Wulik 
Rivers ,  along which t h e  p i p e l i n e  runs.  An o i l  s p i l l  contac t ing  these  r i v e r s  
is  l i k e l y  t o  have a MODERATE e f f e c t  on f i s h e s  by a f f e c t i n g  overwintering and 
r ea r ing  h a b i t a t ,  s e n s i t i v e  l i f e s t a g e s ,  o r  concentrat ions of f i s h e s .  Thus, t h e  
o v e r a l l  e f f e c t  on f i s h  resources from o i l  s p i l l s  under t h e  high-resource case  
i s  l i k e l y  t o  be MODERATE. 

During explora t ion ,  d r i l l i n g  discharges would increase  as  t h e  number of wel ls  
increase by a f a c t o r  of 1 . 7 .  A t o t a l  of 37,927 dry metr ic  tons  of d r i l l i n g  
muds would be used, and 92,073 dry metr ic  tons of cu t t i ngs  would be produced. 
With the  increased d ischarges ,  t h e  a r ea  of t o x i c i t y  might increase  but would 
not  change t h e  e f f e c t  on f i s h  resources.  During development, another 123,876 
dry metr ic  tons of mud and 387,252 dry metr ic  tons  of cu t t i ngs  would be used. 



Seismic explora t ion  a l s o  would increase  because of t h e  increased number of 
wel l s  and p la t forms,  increased d i s t ance  of p ipe l ines ,  and increased informa- 
t i o n  needed f o r  t hese  a c t i v i t i e s .  The airguns would damage no more than a  few 
eggs near  the, source of t h e  d ischarge .  Construction a c t i v i t i e s  and assoc ia ted  
e f f e c t s  would increase  somewhat because of t h e  e x t r a  25 ki lometers  of pipe- 
l i n e s  and t h e  increased number of wel l s  and platforms t h a t  would be placed 
throughout t h e  Sa l e  109 a rea .  

The high-resource case would increase  the  number of o i l  s p i l l s  t h a t  could 
occur ,  which would subsequently increase  t h e  e f f e c t s  on t h e  f i s h e s  - -but not 
much more than under t h e  proposal .  The new loca t ion  of t h e  p i p e l i n e  would 
increase  t h e  l ike l ihood of a  s p i l l  occurr ing i n  Ledyard Bay and contac t ing  t h e  
Pitmegea River a r e a  and would l ikewise decrease t h e  p r o b a b i l i t y  of a  s p i l l  
contac t ing  Peard Bay. The new rout ing  of t h e  onshore p i p e l i n e  would cause 
f i s h  i n  t h e  Kukpowruk and Wulik Rivers t o  become vulnerable ,  and an onshore 
o i l  s p i l l  contac t ing  these  r i v e r s  i s  l i k e l y  t o  have a  MODERATE e f f e c t  on these  
f i s h e s .  Thus, t h e  general  e f f e c t s  of o i l  s p i l l s  on f i s h  resources is  l i k e l y  
t o  remain MODERATE under t h e  high case .  D r i l l i n g  d ischarges ,  seismic d i s tu rb -  
ance, and cons t ruc t ion  a c t i v i t i e s  would be g r e a t e r  than  under t h e  proposal ,  
but  t h e  e f f e c t  would remain MINOR under t h e  high case .  The e f f e c t  of f ind ing  
a  higher  resource than  expected under t h e  proposal i s  s t i l l  l i k e l y  t o  have a  
MODERATE e f f e c t  on t h e  f i s h  resources of t h e  Sale  109 a rea .  

5 .  E f f ec t  on Marine and Coastal  Birds:  The nea r ly  double increase  
i n  o i l  resources est imated under t h e  high case would increase  t h e  pro jec ted  
number of o i l  s p i l l s  of 1,000 b a r r e l s  o r g r e a t e r  t o  15 and could s i g n i f i c a n t l y  
increase  t h e  chances of o i l  s p i l l s  occurr ing and a f f e c t i n g  seve ra l  thousand o r  
more seab i rds ,  p a r t i c u l a r l y  (1) i n  t h e  Cape Beaufort a r e a  where t h e  of fshore  
p i p e l i n e  is  assumed t o  come ashore,  and (2) i n  t h e  Kival ina a rea  where t h e  o i l  
would be tankered from and pass through t h e  Bering S t r a i t ,  where over 1 
mi l l i on  seabi rds  would be a t  r i s k  from p o t e n t i a l  o i l  s p i l l s  assoc ia ted  with 
tanker ing  i n  t h e  high-resource case .  I f  an o i l  s p i l l  occurred a t  o r  near  t h e  
p i p e l i n e  beach-head a t  Cape Beaufort ,  over 150,000 seabi rds  t h a t  nes t  a t  Cape 
Lisburne would be a t  r i s k ;  s eve ra l  thousand o r  more b i r d s - - p a r t i c u l a r l y  murres 
and horned puff ins--could be k i l l e d .  I f  a  s p i l l  occurred a t  Kival ina,  tanker-  
t e r m i n a l - s p i l l  t r a j e c t o r i e s  probably would contac t  t h e  Cape Thompson-seabird- 
colony complex, where over 400,000 seabi rds  would be a t  r i s k ;  s eve ra l  thousand 
t o  t ens  of thousands of b i r d s ,  p a r t i c u l a r l y  murres, could be k i l l e d  by an o i l  
s p i l l .  The tanker ing  of o i l  through t h e  Bering S t r a i t  could r e s u l t  i n  one o r  
more s p i l l s  occur r ing  i n  t h e  foraging-concentrat ion a rea  of over 1 mi l l i on  
seabi rds  t h a t  nes t  on L i t t l e  Diomede Is land  and Fairway Rock. Such an o i l  
s p i l l  could r e s u l t  i n  t h e  dea th  of s eve ra l  hundred-thousand seab i rds ,  pa r t i cu -  
l a r l y  l e a s t  and c re s t ed  a u k l e t s ,  and could r e s u l t  i n  MAJOR e f f e c t s  on these  
b i r d  populat ions.  

In  conclusion,  under t h e  high case  o i l  t anker ing  i n  p a r t i c u l a r  would s i g n i f i -  
can t ly  increase  t h e  r i s k  of o i l - s p i l l  e f f e c t s  on marine and coas t a l  b i r d s .  
E f fec t s  on b i r d s  a r e  expected t o  be MODERATE. 

6 .  Ef fec t  on Pinnipeds, Polar  Bears,  and Beluga Whales: The near ly  
double increase  i n  o i l  resources under t h e  high-resource case would increase  
t h e  maximum number of exp lo ra t ion -d r i l l i ng  u n i t s  i n  t h e  s a l e  a r ea  from 4 under 
t h e  mean case  t o  7 ,  which would r e s u l t  i n  a  s u b s t a n t i a l  increase  i n  vesse l  



t r a f f i c  including icebreakers  t h a t  could increase  noise  and d is turbance  of 
migrating beluga whales, walruses,  and s e a l s .  However, increases  i n  ves se l  
t r a f f i c ,  p a r t i c u l a r l y  tanker  t r a f f i c  through t h e  Bering S t r a i t ,  a r e  not l i k e l y  
t o  have more than MINOR noise-and-disturbance e f f e c t s  on marine mammals when 
t h e  ves se l s  pass nearby. The pro jec ted  number of o i l  s p i l l s  a l s o  would 
increase  along with t h e  r i s k  of o i l - s p i l l  contact  t o  s e a l s ,  walruses,  and 
polar  bears .  Even though r i s k  of o i l - s p i l l  contact  t o  t hese  marine mammals 
and t h e i r  h a b i t a t s  would increase ,  s e a l s ,  walruses,  po la r  bears ,  and beluga 
whales a r e  l i k e l y  t o  s u f f e r  low mor t a l i t y  r a t e s  from o i l - s p i l l  contact  o r  
h a b i t a t  contamination (see Sec. IV.B.6). E f f ec t s  of o i l  s p i l l s  on marine 
mammals under t h e  high-resource case a r e  l i k e l y  t o  be MINOR. Increases  i n  
cons t ruc t ion  a c t i v i t i e s ,  including t h e  i n s t a l l a t i o n  of 16 versus 9 production 
platforms i n  t h e  s a l e  a r ea ,  and t h e  cons t ruc t ion  of a tanker  terminal  a t  
Kival ina could r e s u l t  i n  more loca l ized  changes i n  d i s t r i b u t i o n  and abundance 
of s e a l s ,  po l a r  bears ,  and walruses near t h e  16 platforms during cons t ruc t ion  
a c t i v i t i e s  ( 1  o r  2 yea r s ) .  However, t h e  ove ra l l  d i s t r i b u t i o n  and abundance of 
s e a l s ,  walruses,  po lar  bears ,  and beluga whales a r e  not l i k e l y  t o  be a f f ec t ed  
(see Sec. IV.B.6). 

The high-resource case is expected t o  have MINOR e f f e c t s  on pinnipeds, po lar  
bears ,  and beluga whales ( t h e  same as  f o r  t h e  mean case ) .  

7 .  Ef fec t  on Endangered and Threatened Species: Under t h e  high- 
case scenar io ,  t h e  resource est imate i s  4.88 b i l l i o n  b a r r e l s  of o i l ,  an 
increase  of 1 . 8  times t h e  mean-case resource.  A maximum of 7 explora t ion  r i g s  
per  year would be a c t i v e  (versus 4 r i g s lyea r  under t h e  proposa l ) ,  16 produc- 
t i o n  platforms ( 9  f o r  proposa l ) ,  and 425 ki lometers  of of fshore  p ipe l ine  (400 
km f o r  proposal) .  I n  t h i s  scenar io ,  o i l  would be piped t o  Cape Beaufort and 
then t o  a year-round po r t  a t  Kival ina.  Tanker t r i p s  would vary,  depending on 
t h e i r  s i z e ,  between 760 tanker  t r i p s  per  year t o  380 t r i p s  per  year .  Support 
t r a f f i c  would increase  accordingly. This scenar io  would represent  a s i g n i f i -  
cant  increase  i n  exposure of endangered cetaceans t o  OCS a c t i v i t i e s .  The use 
of a tanker  route  between Kival ina and t h e  Bering S t r a i t  d a i l y  o r  twice d a i l y  
during t h e  open-water season might preclude bowhead and/or gray whale use of 
t h i s  a r ea  during t h e  5 years  t h a t  tankering i s  pro jec ted  t o  occur.  Bowheads 
would be most s i g n i f i c a n t l y  a f f ec t ed  during t h e  f a l l  migration near t h e  Bering 
S t r a i t  a rea ,  which would be ensonif ied t o  l eve l s  probably beyond l eve l s  
t o l e r a t e d  by bowheads. Bowheads s t rong ly  r eac t  t o  ves se l s ,  and avoidance 
behaviors o f t e n  begin a t  4 ki lometers  from t h e  noise  source.  Displacement of 
t h e  migration route  probably would occur .  Gray whales a l s o  may abandon t h i s  
a rea ,  responding s i m i l a r l y  t o  increased noise  l eve l s  as  they d id  i n  t h e i r  
breeding lagoon (see  Sec. IV.B.7). Fin and humpback whales a r e  not a s  l i k e l y  
t o  be d is turbed  by t h e  tankering t r a f f i c ,  because observat ions have occurred 
f a r t h e r  away from shore except f o r  t h e  Bering S t r a i t  a r ea .  Peregrine falcons 
would bene f i t  from t h e  e l imina t ion  of t h e  shorebase a t  Cape Beaufort and 
movement of t h e  onshore p ipe l ine  away from nes t ing  a reas  along t h e  Co lv i l l e  
River .  I t  i s  expected t h a t  a por t ion  of t h e  regional  populat ion of gray and 
bowhead whales would dec l ine  i n  abundance and/or d i s t r i b u t i o n  f o r  more than 
one breeding cycle  but  l e s s  than one generat ion.  Migration routes  and h a b i t a t  
use of t h e  a r ea  would r e t u r n  t o  h i s to r i c -use  l eve l s  when t h e  tankering ceased. 
The l eve l  of e f f e c t s  is expected t o  be MODERATE f o r  bowhead and gray whales, 
MINOR f o r  humpback and f i n  whales, and MINOR on heregrine fa lcons .  



8 .  E f fec t  on Caribou: Under t h e  high-resource case,  t h e  t r a n s -  
p o r t a t i o n  scena r io  i s  assumed t o  change from t h e  640-kilometer onshore 
p i p e l i n e  from Point  Belcher t o  TAP t h a t  would c ross  t h e  e n t i r e  summer range of 
t h e  Western Arc t i c  car ibou herd under t h e  mean case t o  a  much s h o r t e r  onshore 
p i p e l i n e  (200 km) cross ing  t h e  Lisburne Peninsula and i n t e r s e c t i n g  only a  
small  po r t ion  of t h e  winter  range of t h i s  car ibou herd.  Disturbance of 
car ibou during p i p e l i n e  and road cons t ruc t ion  and h a b i t a t  a l t e r a t i o n  asso- 
c i a t e d  wi th  t h e  p ipe l ine- road  co r r ido r  would be considerably l e s s  than under 
t h e  mean case  s i n c e  most of t h i s  herd would not  have t o  c ross  any p i p e l i n e  t o  
and from i t s  primary win ter  range, which i s  e a s t  of t h e  Lisburne Peninsula; 
and t h i s  p i p e l i n e  would not  c ross  t h e  ca lv ing  range e i t h e r  ( see  F ig .  IV-24A). 

Under t h e  high-resource case ,  d i s turbance  and h a b i t a t - a l t e r a t i o n  e f f e c t s  on 
car ibou of t h e  Western Arc t i c  herd may be reduced from MINOR (under t h e  mean 
case)  t o  NEGLIGIBLE due t o  no onshore p i p e l i n e  c ross ing  t h e  NPR-A (summer 
range of t h e  Western Arc t i c  he rd ) .  

9 .  E f f ec t  on t h e  Economies of t h e  North Slope Borough and t h e  
Northwest Arc t i c  Borough: Revenue and employment e f f e c t s  on t h e  North Slope 
Borough under t h e  high case  could be about 60 percent  g r e a t e r  than  t h e  e f f e c t s  
of t h e  mean case  discussed i n  Sect ion IV.B.9. However, t h e  economic e f f e c t s  
of t h e  high case a r e  expected t o  be t h e  same a s  those  f o r  t h e  proposal-- 
NEGLIGIBLE. 

The f a c i l i t i e s  and por t ions  of t h e  onshore p i p e l i n e  loca ted  wi th in  t h e  North- 
west A r c t i c  Borough would be sub jec t  t o  borough proper ty  t axes .  A small 
number of borough r e s iden t s  would be d i r e c t l y  o r  i n d i r e c t l y  employed by t h e  
cons t ruc t ion  and opera t ion  of t hese  f a c i l i t i e s .  The est imated l e v e l  of e f f e c t  
on t h e  economy of t h e  Northwest Arc t i c  Borough r e s u l t i n g  from t h e  high- 
resource use i s  expected t o  be MINOR. 

10. E f fec t  on Subsistence-Harvest Pa t t e rns :  E f fec t s  assoc ia ted  
with t h e  high-case scena r io  would be l e s s  than those assoc ia ted  with t h e  mean- - 
case  scena r io .  Increased o i l ' p r o d u c t i o n  would increase  t h e  o i l - s p i l l  r i s k  t o  
subs is tence  resources including b i r d s ,  f i s h e s ,  and marine mammals. A p i p e l i n e  
from Cape Beaufort t o  near Kiva l ina ,  r a t h e r  than  from Point  Belcher t o  t h e  TAP 
under t h e  mean case ,  would e l imina te  t h e  n o i s e - a n d - t r a f f i c  d i s turbance  and 
cons t ruc t ion  a c t i v i t i e s  concentrated i n  t h e  Peard Bay a rea  f o r  t h e  p i p e l i n e  a t  
Point  Belcher.  This would decrease e f f e c t s  due t o  no i se  and t r a f f i c  d i s t u r b -  
ance and cons t ruc t ion  a c t i v i t i e s  i n  Peard Bay on  arrow ' s ,  wainwright ' s ,  and 
~ t ~ a s u k ' s  subs is tence  ha rves t s .  However, no ise  and t r a f f i c  d i s turbance  from 
platforms,  support ves se l s ,  and icebreakers  and cons t ruc t ion  a c t i v i t i e s  i n  
Peard Bay and near  Point  Lay would continue t o  a f f e c t  t h e  bowhead whale 
harves ts  i n  Wainwright and Point Hope and t h e  beluga harves t  i n  Point Lay. 
Under t h e  high case ,  e f f e c t  l e v e l s  would be reduced t o  MODERATE i n  Wainwright, 
and would remain MODERATE i n  Barrow, Point  Lay, Point  Hope, and Atqasuk 
(harvested with Barrow). The e l imina t ion  of t h e  p i p e l i n e  from Point  Belcher 
t o  t h e  TAP would e l imina te  e f f e c t s  on car ibou and f i s h  ha rves t s .  E f f ec t  
l e v e l s  i n  Nuiqsut would be reduced t o  NEGLIGIBLE. A p i p e l i n e  from Cape 
Beaufort t o  Kival ina would a f f e c t  subs is tence-harves t  p a t t e r n s  i n  t h e  Kival ina 
a rea .  However, t h e  p i p e l i n e  would not  a f f e c t  t h e  car ibou harvested by Point 
Hope and Point  Lay because t h e  herd would not  have t o  c ross  any p i p e l i n e  t o  
and from i t s  primary winter  range ( see  Sec. B.8). The p i p e l i n e  a l s o  should 
not cause Point  Hope hunters  t o  be unable t o  harvest  car ibou ,  although the 



p ipe l ine  could c r e a t e  some d i f f i c u l t i e s  i n  accessing t h e  car ibou.  E f fec t s  on 
subsis tence-harvest  pa t t e rns  i n  t h e  Sale  109 a rea  a r e  expected t o  be reduced 
t o  MODERATE under t he  high-resource case .  

11. Ef fec t  on Sociocul tura l  Systems: E f fec t s  on t h e  soc iocu l tu ra l  
systems of communities a f f ec t ed  by Sale  109 would be l e s s  than those asso- 
c i a t ed  with t h e  mean-case scenar io .  A p ipe l ine  from Cape Beaufort t o  near  
Kival ina would be constructed ins tead  of a  p ipe l ine  from Point  Belcher t o  t h e  
TAP. This would e l imina te  e f f e c t s  i n  Barrow and Wainwright from increased 
onshore i n d u s t r i a l  f a c i l i t i e s ,  population and employment i nc reases ,  and 
e f f e c t s  on Wainwright I s  subs i s tence-harves t  pa t t e rns  due t o  noise  .and t r a f f i c  
dis turbance assoc ia ted  with cons t ruc t ion  a c t i v i t i e s  f o r  t h e  p i p e l i n e  l a n d f a l l  
and shorebase f a c i l i t i e s  a t  Point Belcher. Overall  e f f e c t s  on wainwright 's  
subs is tence  harves ts  would be reduced t o  MODERATE under t h e  high-case sce-  
na r io ,  while e f f e c t s  on  arrow ' s  subsis tence-harvest  pa t t e rns  would be reduced 
to'MINOR due t o  e f f e c t s  from o i l  s p i l l s .  The decrease i n  subsis tence-harvest  
e f f e c t s  i n  Wainwright, i n  addi t ion  t o  reduced e f f e c t s  as  a  r e s u l t  of indus- 
t r i a l  a c t i v i t i e s  and population and employment increases ,  would reduce e f f e c t s  
on wainwright ' s  soc iocu l tu ra l  systems from MODERATE t o  MINOR. Although 
i n d u s t r i a l  a c t i v i t i e s  and population and employment would decrease i n  Barrow 
under t h e  high case ,  e f f e c t s  on  arrow's soc iocu l tu ra l  systems would remain 
MINOR--the same a s  f o r  t h e  proposal--due t o  e f f e c t s  on   arrow ' s  subs is tence-  
harvest  p a t t e r n s .  

Cape Beaufort i s  90 kilometers from Point  Lay and 140 ki lometers  from Point 
Hope. The Cape Beaufort a rea  i s  not a s  c r u c i a l  t o  subs is tence  harves ts  i n  
Point Lay o r  Point Hope a s  Point Belcher i s  t o  Wainwright. E f f ec t  l eve l s  from 
cons t ruc t ion  a c t i v i t i e s  on Point Lay and Point Hope subsis tence-harvests  would 
not a l t e r  under t h e  high-case scenar io ;  however, o i l - s p i l l  r i s k s  would in -  
c rease .  There would be i n s i g n i f i c a n t  employment o r  population e f f e c t s  i n  
t hese  communities due t o  t h e  shorebase f a c i l i t y  a t  Point Beaufort .  Thus, 
e f f e c t s  on Point Lay and Point  Hope soc iocu l tu ra l  systems would not  a l t e r  
under t h e  high-case scenar io .  MINOR e f f e c t s  a r e  expected on Point L ~ Y ' S  and 
Point ~ o ~ e ' s  soc iocu l tu ra l  systems. E f fec t s  on Atqasuk's and Nuiqsut 's  socio-  
c u l t u r a l  systems a l s o  would not  a l t e r  under t h e  high-case scenario--MINOR i n  
Atqasuk and NEGLIGIBLE i n  Nuiqsut. ~ i v a l i n a ' s  soc iocu l tu ra l  system would be 
a f f ec t ed  i n  t h e  high case .  I n d u s t r i a l  a c t i v i t i e s  occurr ing near Kival ina ( the  
p ipe l ine  would run t o  a  tank farm south of Kival ina)  would a f f e c t  Kival ina;  
however, t hese  e f f e c t s  would not be g r e a t e r  than those  already experienced a s  
a  r e s u l t  of t h e  Red Dog mine t o  be constructed near Kival ina.  Population and 
employment increases  a l s o  could be expected, as  wel l  as  e f f e c t s  on ~ i v a l i n a ' s  
subsis tence-harvest  pa t t e rns .  Under t h e  high-case scenar io ,  o v e r a l l  e f f e c t s  
on ~ i v a l i n a ' s  soc iocu l tu ra l  system a r e  expected t o  be MODERATE. Overal l  
e f f e c t s  on soc iocu l tu ra l  systems i n  t h e  communities a f f ec t ed  by Sa le  109 a r e  
expected t o  be MODERATE. 

12. Ef fec t  on Archaeological Resources: The high-resource case 
would involve 4.88 b i l l i o n  b a r r e l s  of o i l .  This resource would increase  t h e  
expected number of o i l  s p i l l s  of 1,000 b a r r e l s  o r  g rea t e r  t o  15 s p i l l s .  One 
of these  s p i l l s  i s  expected a t  Kival ina.  One s p i l l  of 100,000 b a r r e l s  o r  
g r e a t e r  a l s o  is expected. L i t t l e  increase  i n  e f f e c t s  would occur of fshore  due 
t o  t h e  a c t i v i t i e s  r e s u l t i n g  from s p i l l s  and due t o  t h e  low p robab i l i t y  of pre-  
h i s t o r i c  archaeological  s i t e s  e x i s t i n g  i n  t h e  s a l e  a rea .  



Onshore a c t i v i t i e s  (seaward t o  3 miles)  r e s u l t i n g  from cleanup of o i l  s p i l l s  
could increase  t h e  r i s k  t o  a rchaeologica l  resources.  O i l  and o i l - t a r  removal 
would r equ i r e  moving bul ldozers ,  t r u c k s ,  and o the r  cleanup equipment from 
a i r p o r t s  t o  beaches by cons t ruc t ing  roads o r  d r iv ing  over archaeological  
s i t e s .  

An increase  i n  t h e  number of of fshore  platforms and t h e  accompanying increase  
i n  tanker ing  of o i l  would increase  t h e  hazards t o  National Regis te r  s i t e s  due 
t o  increased populat ion a t  f a c i l i t i e s  and poss ib ly  i n  t h e  communities of 
Wainwright and Kival ina.  A s p i l l  from a tanker  i n  Unimak Pass could endanger 
a rchaeologica l  s i t e s  t o  a g r e a t e r  ex t en t  than  t h e  proposal  ,because of t h e  
increased a c t i v i t i e s  r e s u l t i n g  from cleanup of an increased number of pre-  
d i c t e d  s p i l l s .  

Shipwrecks along t h e  shore would be increas ingly  a f f ec t ed  by o i l - s p i l l  cleanup 
a c t i v i t i e s ;  shipwrecks out  t o  3 miles  o f f sho re  could be a f f ec t ed  by increased 
p i p e l i n e  cons t ruc t ion  and r e p a i r  a c t i v i t i e s .  A l l  of t h e s e  causes would 
increase  t h e  o v e r a l l  e f f e c t  on a rchaeologica l  resources t o  be MODERATE under 
t h e  high case.  E f f e c t s  of t h e  high-case development s cena r io  on t h e  Cape 
Krusenstern National Monument a r e  expected t o  be MAJOR i f  a tanker- loading 
s p i l l  o r  a platform s p i l l  occurred somewhere wi th in  16 ki lometers  of shore .  
E f fec t s  on t h e  Bering Land Bridge National Preserve a r e  expected t o  be MAJOR 
under t h e  high-case development scenar io .  

The e f f e c t  of t h e  high-case scena r io  on archaeological  resources i s  expected 
t o  be MODERATE. 

13. E f fec t  on Land Use Plans and Coastal  Management Programs: 
Higher o i l  reserves  and a d i f f e r e n t  method f o r  t r anspor t ing  produced o i l  would 
c r e a t e  d i f f e r e n t  l e v e l s  of e f f e c t s  on b i r d s ,  endangered spec i e s ,  economy, 
subs is tence-harves t  p a t t e r n s ,  archaeological  resources ,  and car ibou.  In a l l  
bu t  t h e  l a s t  i n s t ance ,  e f f e c t  l e v e l s  could be r a i s e d  under t h e  high-case 
scenar io .  The high-case scena r io  a l s o  includes development i n  t h e  Northwest 
Arc t i c  Borough. However, no new land use  o r  c o a s t a l  management regula t ions  
a r e  appl icable .  The Northwest Arc t i c  Borough has not  y e t  developed land use 
r egu la t ions ,  and t h e  Coastal  Management Program (CMP) developed f o r  t h e  
d i s t r i c t  has not  y e t  been approved by t h e  U.S. Department of Commerce. The 
new l e v e l s  of e f f e c t s  and t h e  high-case scena r io  do, however, c r e a t e  
v a r i a t i o n s  i n  t h e  p o t e n t i a l  f o r  c o n f l i c t  with t h e  NSB Land Management 
Regulations and t h e  s tandards  of t h e  Alaska CMP (ACMP). These v a r i a t i o n s  a r e  
t h e  focus of t h i s  ana lys i s .  

The NSB land management p o l i c i e s  t h a t  appl ied t o  t h e  mean case  a l s o  would 
apply t o  t h e  high case .  However, t h e  change i n  loca t ions  used i n  t h e  scenar io  
could lead  t o  v a r i a t i o n s  i n  t h e  s p e c i a l  condi t ions a t tached  t o  t h e  NSB Land 
Management permit t h a t  would be s p e c i f i c  t o  t h e  new loca t ion .  One add i t i ona l  
po l i cy  would become re l evan t  wi th  t h e  scenar io  f o r  t h e  high case .  The t r a n s -  
p o r t a t i o n  system used f o r  t h e  high case  would c o n f l i c t  with a Best-Effort  
Pol icy p r o h i b i t i n g  development t h a t  accommodates petroleum t r a n s p o r t a t i o n  v i a  
marine tankers .  For such development t o  be approved, t h e  NSB would need t o  
f i n d  t h a t  a b e s t  e f f o r t  has been made t o  comply wi th  t h e  po l i cy  and t h a t  t h e r e  
i s  no f e a s i b l e  and prudent a l t e r n a t i v e .  



Development along t h e  sho re l ine  would be more extensive i n  t h e  high case .  
However, t h e  f a c i l i t i e s  would be water-dependent and would not c o n f l i c t  with 
t h e  f i r s t  p a r t  of t h e  ACMP standard f o r  c o a s t a l  development (6 AAC 80 .040[a] ) .  
A t e rmina l  would be added t o  t h e  types of development i temized i n  t h e  mean 
case  t h a t  would need t o  comply with t h e  regula t ions  of t h e  U.S. Army Corps of 
Engineers (6 AAC 80.040[b]) .  No c o n f l i c t  with t hese  s tandards i s  inherent  i n  
t h e  scenar io .  

Because t h e r e  would be more development and a c t i v i t y  of fshore  i n  t he  high 
case ,  i c e  hazards would be of g r e a t e r  concern. Conformance with Alaska OCS 
Orders would ensure t h a t  s a f e t y  measures a r e  incorporated i n t o  t h e  design and 
i n s t a l l a t i o n  of of fshore  platforms.  Transportat ion of produced hydrocarbons 
v i a  marine tankers  a l s o  would be subjec t  t o  an extensive regula tory  review. 
Through t h e s e  processes ,  c o n f l i c t  with t h e  s tandard f o r  geophysical hazards 
( 6  AAC 80.050) should be avoided. 

Conformance with t h e  s tandard f o r  ene rgy - fac i l i t y  s i t i n g  (6 AAC 80.070) would 
be comparable t o  t h a t  f o r  t he  mean case.  The proposed p ipe l ine ,  road, and 
terminal  would be i n  a reas  c u r r e n t l y  used f o r  subs is tence  purposes.  One 
advantage t o  t he  high-case scenar io  would be r ea l i zed  i f  t h e  road developed 
f o r  the  Red Dog Mine a l s o  could be shared by t h e  o i l  and gas indus t ry ,  thereby 
u t i l i z i n g  e x i s t i n g  i n f r a s t r u c t u r e  and consol ida t ing  f a c i l i t i e s  a s  much a s  
poss ib le .  

Conf l ic t s  with s tandards f o r  t r anspor t a t ion  and u t i l i t y  co r r ido r s  (6  AAC 
80.080); mining ( 6  AAC 80.110); and a i r ,  land, and water q u a l i t y  ( 6  AAC 
80.140) should be s imi l a r  t o  those  f o r  t he  proposal .  Because t h e  p o t e n t i a l  * 

f o r  MODERATE degradation of water q u a l i t y ,  t h e  c o n f l i c t  with t h e  s tandard f o r  
a i r ,  land, and water q u a l i t y  noted f o r  t h e  proposal would remain s i g n i f i c a n t .  

Po ten t i a l  c o n f l i c t  with t h e  h a b i t a t  s tandard f o r  s e a c l i f f s  (6 AAC 
8 0 . 1 3 0 [ ~ ] [ 5 ] )  and of fshore  (6 AAC 8 0 . 1 3 0 [ c ] [ l ] )  would be increased i n  t he  high 
case,  r e f l e c t i n g  t h e  g r e a t e r  p o t e n t i a l  f o r  of fshore  o i l  s p i l l s  when tankers  
a r e  used ins tead  of onshore p ipe l ines .  The p ipe l ine  route  from Cape Beaufort 
t o  Kival ina c rosses  fewer streams. However, t h e  route  p a r a l l e l s  two r i v e r s - -  
t h e  Kukpowruk and t h e  Wulik. A s  a  r e s u l t ,  t h e  p o t e n t i a l  f o r  o i l  t o  en t e r  a  
stream remains. Special  a t t e n t i o n  would be required t o  ensure t h a t  a l l  
f e a s i b l e  and prudent s t e p s  a r e  taken t o  p ro t ec t  t h e  r i v e r ,  lake,  and stream 
h a b i t a t  (6 AAC 9 0 . 1 3 0 [ ~ ] [ 7 ]  and [ d l ) .  

Because t h e  p o t e n t i a l  f o r  a f f e c t i n g  archaeological  resources is g r e a t e r  i n  t h e  
high case,  t h e  opportuni ty f o r  c o n f l i c t  with t h e  ACMP standard f o r  h i s t o r i c ,  
p r e h i s t o r i c ,  and archaeological  resources (6  AAC 80.150) i s  increased.  Most 
c o n f l i c t  would occur during cleanup e f f o r t s  but could be moderated with 
ca re fu l  s i t e  planning. 

In  t he  high case ,  p o t e n t i a l  c o n f l i c t  with ACMP standards would e i t h e r  remain 
t h e  same a s  i n  t h e  mean case o r  be increased.  A s  a  r e s u l t ,  t h e  conclusion 
is expected t o  remain MAJOR, t h e  same as  f o r  t h e  proposal.  
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ILrTRODUCTION TO THE ALASKA ENVIRONMENTAL STUDIES PROGRAM 

=: The Alaska Environmental Studies Program (ESP) was initiated by the 
Department of the Interior (USDOI) in 1974 in response to the Federal 

1 
Government's decision to propose areas of Alaska for offshore oil and gas 
development. Federal management of the Outer Continental Shelf (OCS) is 

1 guided by several legislative acts. Regulations implementing the OCS Lands 
Act (OCSLA) of 1953, amended in 1978 (OSCLAA), designated the Bureau of Land 
Management (BLM) as the administrative agency responsible for leasing, and the 
United States Geological Survey (USGS) as responsible for supervising develop- 
ment and production, of mineral resources on submerged Federal lands. The 
offices unaer the BLM and USGS responsible for offshore leasing were reorga- 
nized as the Minerals Management Service (MNS) in 1982. One of the goals of 
OCSLA was to provide for protection of the environment concomitant with 
mineral-resource development. Also, the Secretary of the Interior is requlred 
to conduct environmental studies to obta~n information pertinent to sound 
leeeing decisions as well as to monitor human, marine, and coabtal environ- 
ments (OCSLAA. 1978 [P.L. 95-372; Sec. 201). The National Environmental 
Policy Act (NEPA) of 1969 requires that all Federal agencies utlli~e a 
systematic, interdisciplinary approach that will ensure the integrated use of 
natural and social sciences I n  any planning and decision making that may have 
effects on the environment. Federal laws such as the Coastal Zone Management 
Act, Federal Water Pollution Control Act Amendments. Marine Mammal Protection 
Act, Endangered Species Act. Alaska National Interest Lands Conservation Act, 
and the Marine Protection. Research, and Sanctuaries Act impose additional 
environmental requirements on the offshore-leasing process. 

Purpose: The Alaeka ESP is unique among the various components of the off- 
shore leasing program. About $198 million have been spent on Alaska-related 
studies since 1974. It is the largest single-agency, mission-oriented, 
marine-studies program in the Federal Government. The purpose of the studies 
program is to establish informtian needs and implement studies to assist in 
prediction, assessment, and management of potential effects on the human, 
marine, and coastal environments of the OCS and nearshore waters by proposed 
oil and gas leasing and development. Lease-management decisions are enhanced 
when current, pertinent information is available in a timely manner. To 
attain the program goals, data on specific environmental. social, and economic 
concerns arising froa offshore leasing are required. The Alaska ESP then 
monitors selected effects during and after oil exploration and development. 

Organization: The Alaska ESP is in the MMS, Alaske OCS Region's, Leasing and 
Environment Office located in Anchorage, Alaska. It 16 one of four regional 
environmental programs responsible for providing information in support of 
offshore leasing and management processes. Other offices cover the Pacific, 
the Atlantic, and the Gulf of Mexico OCS Regions. 

When the Alaska ESP began in 1974. BLM requested that the National Oceanic and 
Atmospheric Administration (NOAA) institute a marine environmental studies 
program to provide necessary assessment information in the biological and 
physical sciences. A Basic Agreement between BLM and NOAA provides a frame- 
work for adminietration (by NOAA) of the Outer Continental Shelf Environmental 
Assessment Program (OCSEAP). The current MMS-funded NOAA OCSEAP Program is 
located in NOAA's National Ocean Service Office in Anchorage, Alaska. 

areas of greatest information need and highest usefulness tb MMS decision 
needs. Such evaluations were conducted as the first phase of recent ecosystem 
studies. 

Camputer-modeling techniques are now used to aid in the assessment of 
potential oil-spill and other pollutant risks to the environment and to key 
species such as fur seals, sea otters, and endangered whales. Modeling has 
also been used in the ecosystem studies, eepecially where extrapolation to 
other areas seemed warranted. Modeling provides a mechanism for synthesis and 
integration of theoretical occurrences with actual field observations. 

Environmental Studies Disciplines: From the initiation of the Alaska program, 
environmental studies have been categorized into several broadly defined 
subjects. Baseline information on distribution, abundance, and migratory 
patterns of marine species; potential dieturbances to the marine environment; 
and oeeenagraphic end meteorological conditions was integrated into the design 
of multidisciplinary studies. Major categories of study have included: 

Contaminant Sources and Effects: These studies vere designed to determine 
the predevelopment distribution and concentration in the natural environment 
of potential contaminants commonly associated with oil and gas development. 
The nature and magnitude of contaminant inputs and environmental disturbances 
that may accompany exploration and development, such as spilled oil, are also 
studied. 

" Endangered Species: The waters offshore Alaska provide habitat to several 
endangered speciee, notably the bowhead whale. In recent years much public 
and governmental attention in Alaska has been given to the potential effects 
of ail and gas exploration and production ectivitiee on the statue and 
behavior of the bowhead. Studiee have concentraced upon observations of 
bowhead-migration routes, potential feedin'g areas, and behavior. A unique 
role of bawhead study components haa been to support seasonal drilling and 
geophysical-survey-monitoring program needs. During fall months, information 
on the status of the bowhead migration is transmitted from the field directly 
to MMS regulatory authorities. 

Other recent studies on endangered species include emphasis on surveys of 
distribution and abundance of endangered whales, feeding ecology of gray 
whalee, and experimental research on the behavioral responses of migrating 
gray whales and feeding gray and humpback whales to noiee sources associated 
with oil and gas exploration and development. The probabilities of gray and 
bowhead whales encountering oil spills have aleo been investigated. 

Living Resources: There are large numbera of cetaceans and pinnipeds in 
the Alaska offshore that are not endangered species. These include ringed. 
bearded, and fur seals; beluga whales; walruses; sea otters; and others. The 
studies program has investigated life history, food habits, abundance, and 
distribution oE savers1 important species, as well as aspects of their inter- 
action with oil and gas activities. In addition to important studies on 
marine nu-le, studies contracted by MMS or by OCSEAP for HMS have addressed 
comercia1 and subaistenee fisheries and marine birds. Xearshore-fisheries 
studies have been conducted in the Beaufort and Chukchi Seas. Seabird studies 
have been conducted in areas of the Beaufort and Chukchi Seas and shorebird 
research in the Southern Chukchi. 

The Social and Economic Studies Program (SESP), a component of the ESP, was 
established in 1976 because of the unique characteristics of Alaska's Native 
population and the relative isolation and nonindustrial nature of the State of 
Alaska. Initially, Peat, Marwick, Mitchell and Company managed the program 
under contract. When the Alaska OCS Region took over the management of the 
SFSP in 1979, core studies were conducted for frontier planning areas prior to 
each lease sale. With the evolution of the program and the increase in our 
understanding of the social systems in these areas,  the studies have become 
more focused and oriented to spec~fic issues. 

As the Alaska Region's ESP has developed, its increased capabilities in 
informarion-gathering and marine-resource assessment have led to direct 
contracting for certain studies. Management and contracting functions for the 
SESP have been performed in-house since FY 1980. Studies of endangered 
species and the design and implementation of additional monitoring and same 
pollutant-transport studies became an EMS direct-contracting responsibility in 
FY 1984. 

Environmental Studies: The initial focus of the ESP was to obtain baseline 
information on the vast biological resource6 and physical characteristics of 
the Alaskan environment far prelease decisionmaking. These studies included 
biological surveys of marine species, basic oceanography and meteorology, and 
geologic and eea-ice phenomena. As a broader base of infomation was estab- 
lished, it became possible to focus on more topical studies in smaller areas 
to answer specific questions and fill identified information needs. ln 
addition, a number of generic studies were initiated on the potential effects 
of oil contamination on biological resources, and an the probable transport 
and dispersion of oil that might be spilled in the marine environment. These 
latter analyses are used to predict areas likely to be at greatest risk from 
possible pollution incidents. As more disciplinary data were collected and 
analyzed, the importance of taking an integrated, interdisciplinary look at 
complete ecosystems in sensitive areas became apparent. 

During this time, the leasing program was maturing. As a number of sales vere 
held and exploration activities began, the need for post-sale studies to 
monitor the possible effects of oil and gas activities on the environment and 
resources of these areas was recognized. This has been the most recent change 
in the focus of the Alaska ESP. The program provides information for the 
development of the 5-year leasing schedule, continues to provide information 
for presale and sale-related decisions, and develops monitoring information 
necessary for post-sale lease management. 

As studies efforts have become more complex, involving integrated, interdisei- 
plinary efforts to study ecosystems and monitor the environment, the MMS has 
Initiated planning workshops to gather maximum expertise, assess the status of 
existing informarlon, identify indicator species and missing information, and 
plan the best possible approach to a study within the constraints of time and 
resources. 

As more data and information on Alaskan resources and environmental mechanisms 
are collected by the MMS and other Federal and State agencies, brief studies 
are funded to search and evaluate existing literature and data prior to 
inlt~ation of a new site-speciflc ecosystem study. This prevents duplication 
of effort, and saves valuable resources by focusing study efforts only on the 

Oil-S ill Fate and Effects: A vital portion of the studies program is 
centeredPon d e t e r m i m t h e  fate and weathering of spilled ail and the 
effeets that oil spills may have on marine habitats and 'biota. The MMS and 
the NOAA participated in the Baffin Island Oil-Spill Test Program In the 
Canadian Arctic and investigated the weathering of spilled oil in open water 
and in sea ice. Additional modeling is being done in conjunction with the 
laboratory experiments, including the behavior of oil in the presence of sea 
ice and sediments. 

' Pollutant Transport: The possibility of oil spills is one of the principal 
items evaluated as part of an environmental assessment. The studies program 
has continued to simulate hypothetical oil-spill transport in open and ice- 
covered waters by means of a circulation model. These simulations are key to 
sele-specific environmental impact statement preparation. Related physical 
oceanographic studies have investigated currents, tides, sea-ice motion. and 
meteorological forcing. The results of these studies are used in computing 
probabilities of oil-spill contact for different coastal areas. A model and a 
users' manual far oil weathering in open water have been completed and are 
being expanded to include data on ice-filled waters. 

" Environmental Geologx: The cold climate of the Alaska offshore results in 
extensive sea ice and permafrost. These conditions pose complications for oil 
and gas development, which in turn might lead to damage to the habitats of 
various species. The studies program has investigated bottom gouging by ice 
ridges, ice-ridge and lead formations, ice motion, and--to a lesser degree-- 
marine permafrost. The information from these studiee is used in defining 
potential areas of exploration difficulty. 

" Ecosystems: Several recent studies have performed field analyses of key 
ecosystem, including Peard Bay in the Chukchi Sea. 

' Environmental Monitoring: Since 1981, the MMS Alaska Region has performed 
monitoring studies initiated as part of aerial surveys and behavioral studies 
of bowhead whales. Since 1983, the Alaska Region has developed additional 
targeted-monitoring programs. The goal of the program is to test hypotheses 
regarding long-term change in sediments and lower-trophic-level organisms. 
This end other tergeted-study efforts, ere expected to provide the basic 
framework by which the Alaska Region will meet biological-monitoring needs 
under the OCSLAA. 

Social and Economic S e :  The Alaska OCS Region SESP is unique among the 
OCS regions administered by the MMS. This program was begun in 1976 at the 
urging of the State of Alaska and with recognition by the USDOI that the 
societies of rural Alaska are especially vulnerable to the influencea of 
western industrial development. Social and economic studies are also mandated 
by Section 20 of the OCSLAA, which includes monitoring of the human environ- 
ment. Social and economic studies have now been completed for nearly every 
coastal region of the state, and the program is turning to mare specific 
studies of topical iesues (i.s., subsistence, evaluation of arctic and sub- 
arctic offshore technologies, and specific effects of offshore oil and gas 
activities). 



The general process followed in all SESP evaluations is based on a comparative 
analysis of hypothetical changes likely to occur at the State, regional, or 
local level. As a rule, the methods used to forecast, analyze, and monitor 
potential changes at the lo~al level vary from those used to evaluate regional 
and State-love1 changes. At the local level, offshore activities are most 
likely to have a physlcal presence and, therefore, a more direct effect on 
human activities. In light of these potential effects of ofrshore activities 
on infrastructure, community services and facilities, and social stability, 
the local-level analyses look at the effecte on the socioeconomic charac- 
teristics of the communities and the sociocultural characteristics of the 
people likely to be affected. At the regional and State level--where effects 
are likely to be indirect--cumulative, incremental effects of all prior lease 
sales form the context for evaluating effects on the subject lease sale. 

For Sale 109, forecasts were developed for population growth, shifts in 
population demography, employment, and North Slope Borough revenues and 
expenditures. Such projections form the basis for part of the assessment of 
social effects caused by the growth (or decline) of the local population and 
changes in North Slope Borough finances. The analyses of these effects appear 
in Section IV. Social effects that may be attributed to the environmental 
consequences of OCS development are the subject of several sociocultural 
studies conducted for this lease sale end Sale 97 in the Reaufort Sea. Among 
these studies are: Chukchi Sea Sociocultural Systems Baseline Analysis. 
Barrow Arch Socioeconomic and Sociocultural Description. Description of the 
Socioeconomics of the North Slope Borough, Effects of Renewable Harvest 
Disruption on Socioeconomic/Sociocu1tural Syetems for Wainwright, the Nuiqsut 
Case Study, Monitoring Methodology and North Slope Institutional Change Study, 
and the Barrow Case Study. 

Relevant studies planned for 1986 and 1987 include the North Slope Subsistence 
Study, which will focus on the collection of subsistence-harvest data in 
Barrow and Wainvright; the Social Indicators Monitoring Study; and the Point 
Lay Case Study. 

Past Studies in the Chukchi- 

Prior to initiation of the ESP, the majority of research in the Chukchi See 
pertained to geodetic and hydrographic surveys. With the exception of Project 
Chariot, relatively little information was available on the physical and 
biological processes that sustained arctic habitats and ecosystems or on the 
biota supported by these areas. In 1959, the Atomic Energy Comission 
authorized environmental studies in the Cape Thompson area to assess the 
potential effects of using nuclear-excavation techniques to develop a harbor. 

Several marine studies were begun to enumerate end depict the physicel- 
chemical-oceanographic environment, coastal and offshore circulation, beach 
morphology, sedimentary regimes, lagoon biota, marine geology, marine plank- 
tan, benthic invertebrate abundance and distribution, climatology, and 
seabird-colony dynamics. Project Chariot was confined primarily to the 
southeastern Chukchi Sea (Point Hope-Cape Lisburne to the Bering Streit) and 
the adjacent landmass. 

In the late 1970's. atudies were initiated in the Chukchi Sea to collect 
information prior to Sale 85. Although this sale ves subsequently deleted 

and to conduct aerial surveys of endangered whales. Two new efforts will be 
carried out through 1988: (1) Study of the Chukchi Shelf Benthos--including 
distribution, abundance. and com~nity structure of dominant plant and animal 
species located between the summer pack-ice edge and the nearshore, and (2) 
Bering StraitIHape Basin Habitat Characterization and Utilization--ineluding 
an evaluation of existing environmental information and subsequent field work, 
as needed, to assess habitat use and the physical/hiologicsl processes that 
influence the utilization of these major habitate. This study was designed to 
be compatible and supportive of a 5-year. National Science Foundation-funded 
Inner-Shelf Transfer and Recycling Study (ISHTAR), which focuses on nutrient 
dynamics end lower trophic relationships in the northern Bering and central 
Chukchi Seas. 

Three additional studies are under Consideration for FY 1988: (1) Chukchi Sea 
Fisheries Investigations--including stock origins, timing, and range in 
coastal vatere, (2) Distribution and Size of Kelp Reds in Chukchi Sea Coastal 
Environments, and (3) Distribution and Abundance of Amphipods in the Chukchi 
Sea. 

Technology Assessment and Research Program_(-: In addition to the ESP, 
the MMS has funded or contributed toward about 100 studies being conducted 
under the TAbRP. Ilany of these studies, which focus on arctic-engineering 
technology, are jo~nt Federal Governmentlindustry efforts. The information 
obtained by these joint projects is often proprietary. except for that portion 
of the research that is conducted in Government facilities. Proprietary 
results from many of these Joint studies will be made available to the public 
2 ta 5 years after completion of a given TAbRP project (see the Chukchi Sea 
Environmental Studies List that follows this discussion). 

Synthesis of Information: Prior to the firpt lease sale in any OCS area such 
as the Chukchi Sea, s synthesis meeting is held to integrate multidisciplinary 
studies results from individual projects into a comprehensive picture of a 
particular planning area. Synthesis participants include scientists working 
under ESP contracts; MMS, NOAA, and ocher Federal-agency staffs; State of 
Alaska personnel; and representatives from the oil and gas industry, Alaska 
Native organizations. and other special-interest groups. During the meeting. 
participants discuss the most current information available and coneider the 
potential effects of oil and gas development upon the human, biological, and 
physical environments associated with the planning area. Infomation needs 
that are identified during these meetings aid in future studies planning. The 
bynthesis meetin~s provide EIS authors vith the opportunity to directly 
discuss and exchange views with scientists and other participating personnel 
on pertinent issues and potential effects of leasing decieions. 

The Chukchi Sea Synthesis Meeting. held in November 1983, resulted in publi- 
cation of "The Barrow Arch Enviroment and Possible Consequences of Planned 
Offshore Oil and Gaa Development" (Truett, 1984). 

A meeting to update information on the Chukchi Sea was held on March 27, 1986. 
ESP contractors presented recent results of their Chukchi Sea work to MMS 
staff authors of the Sale 109 FIS A collection of papers that summsrlne this 
meeting will be published in 1986. 

from the 5-year leaae-sale schedule, considerable information was obtained. 
These early Chukchi Sea studies focused on distribution and abundance 
information on seabirds and bird colonies, marine mamala, fish. benthic 
organisms, and plankton. Current circulation and annual variation in ice 
zonations were also studied. Heavy-metal concentrations and ambient- 
hydrocarbon levels in the bottom sediments and vater column vere measured. 
These efforts emphasized the central and southeastern Chukchi Sea environment. 

Since 1979, several studies have examined the migration, habitat usage, and 
physiology of endangered whales and their relationship to the ice environment. 
Continuing studies address the behavioral responses of whales and other marine 
mamals to OCS activities and the potentially negative effects of those 
activities on populations, habitat usage, feeding, reproduction, and subsis- 
tence harvest. 

When the Chukhi Sea Planning Area (Sale 109) was included in the current 
5-year lease-sale schedule. environmental studies that concentrated on tho 
northeastern Alaska coastline and the northern Chukchi Sea were resumed. 
Major effort& began on sea-ice transport, ocean-coastal circulation, ecosystem 
processes centered on Peard Ray, storm-surge effects, nearshore-fish re- 
sources, development of a shoreline oil-spill-risk index, oil-spill modeling, 
and seabird-colony monitoring. 

The Alaska Region's ESP also sponsors generic studies that produce results 
applicable to various planning areas, including laboratory studiee on the 
effects of weathered hydrocarbons on various species and their life-cycle 
stages, oil weathering in the presence of ice and sediments, and the effects 
of OCS activities on marine mama1 end bird behavior. Much of the work on 
sea-ice morphology end dynamics in the Reaufort Sea can be applied to the 
northeastern and central Chukchi Sea. 

Ongoing and Proposed Studies in the Chukchi Sea 

The Chukchi Sea Environmental Studies List that follows this discussion shows 
completed, ongoing, end planned studies as of January 1986. Studies proposed 
for 1987 would provide further information on identified concerns related to 
the Chukchi Sea area. 

Recent study efforts from several projects have resulted in the mapping and 
graphing of statistical data on sea-ice behavior in the Chukchi Sea. Ice 
frequency, as a function of location, has been displayed for meltbeck and 
freezeup periods over 12 years. 

The Peard Bay Habitat Study is a major effort now being completed. The 
primary goals of this study are (1) to determine the ecological processes that 
structure biological utilization of Peard Bay, (2) to contrast these results 
with similar studies conducted on Beaufort Sea ecosystems, and (3) to deter- 
mine the vulnerability of Pesrd Bay to activit-ies associated with oil and gas 
development. A preliminary report has been prepared, and further analysis is 
being completed. 

In FY 1986, additional ice and transport data vill be collected in association 
with ongoing projects being conducted in the arctic. Biological studiea vill 
continue to monitor ringed seal populations that frequent ice-covered waters 
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Low-Molecular-Weight Hydrocarbon Concentrations, NOAAIPacific Marine Environ- 
mental Laboratory, NOAAIOCSEAP Research Unit No. 153, 1982. 
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Baffin Island Oil-Spill Project (BIOS), Environmental Protection Service 
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Means of Satellite and Aerial Remote Sensing, University of Alaska, NOAAI 
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Beaufort Sea, University of Alaska, NOAAIOCSEAP Research Unit No. 261, 1979. 

The Role of Sea Ice in the Arctic Coastal Environment. University of Alaska. 
NOAAIOCSEAP Research Unit No. 369, 1978. 
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Ice, University of Alaska, NOAAIOCSEAP Research Unit No. 250, Ongoing Study. 
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Alaska, NOAAIOCSEAP Research Unit No. 265. Ongoing Study. 
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OCS Studies, University of Alaska. NOAA/OCSEAP Research Unit No. 2671663, 
Ongoing Study. (See RU 2571258.) 

Oil-Spill-end Trace-Metal Fares and Effects 

Assessment of Potential Interactions of Micro-organisms and Pollutants Result- 
ing from Petroleum Development on the OCS in the Beaufort Sea, University af 
Louisville, NOAAIOCSEAP Research Unit No. 29, December 1982. 

Trace Hydrocarbon Analysis in Previously Studied Matrices and Methods Develop- 
ment far ( a )  Trace XC Analysis in Sea Ice and at the Sea Ice-Water Interface, 
and (b) Analysis of Individual High-Moleculer-Weight Aromatic AC. National 
Bureau of Standards, NOAAIOCSEAP Research Unit No. 43, January 1980. 

Environmental Assessment of Alaskan Waters - Trace Element Methodology - 
Inorganic Elements, National Bureau of Standards, NOAAIOCSEAP Research Unit 
No. 47, May 1977. 

Oil-Spill Vulnerability, Coastal Morphology, and Sedimentation of Kotzebue 
Sound. Research Planning Institute, NOAAIOCSEAP Research Unit No. 59, 1979. 

Lethal and Sublethal Effects an Selected Alaskan Marine Species After Acute 
and Long-Term Exposure to Oil, National Marine Fisheries Service, NOAAIOCSEAP 
Research Unit No. 72, April 1983. 

Sublethal Effects of Petroleum a s  Reflected by Morphological. Chemical, 
Phyaialogical, Pathological and Behavioral Indices, National Marine Fisheries 
Service, NOAAIOCSEAP Research Unit No. 73. June 1982. 

Predictive Model for the Weathering of Oil in the Presence of Sea Ice, Science 
Application, Inc., NOAAIOCSEAP Researoh Unit Nos. 6401664, 1984 and 1986. 

Chukchi Sea Coastal Studies; Coastal G~umorphology. Environmental Sensitivity, 
and Persistence of Spilled Oil, Woodvard and Clyde Consultants, NOAAIOCSEAF 
Fpbearch Unit No. 644, 1985. 

Lethal and Sublethal Effects of Oil on Food Organisms of the Bowhead male, 
Fishman Environmental Services, NOAAIOCSEAP Research Unit No. 662, 1986. 

Effects of Oil on the Feeding Mechanism of the Bowhead Whale - Baleen Fouling, 
Brighsm Young University, NMS Contract, June 1983. 

Quality-Assurance Program for Trace-Petraleum-Component Analysis, NOAAI 
Northwest and Alaska Fisheries Center, NOAAIOCSEAP Research Unit No. 557, 
Ongoing Study. 

Uil-Ice-Sediment Interactions During Freezeup and Breakup. Science Applica- 
tions Inc.. NOAA/OCSEAP Refiearch Unit No. 680, Ongoing Study. 

Oil/Suspended-Particulate-Matter Interactions and Transport, Science Applica- 
tions, Inc., Ongoing MMS Study. 

Ecological Studies in the Bering Strait Region, College of the Pacific, 
NOAAIOCSEAP Research No. 237, 1982. 

Ice-Edge Ecosystem Study: Primary Productivity, Nutrient Cycling and Organic 
ratter Transfer, Vniversity of Alaska, NOAAIOCSEAP Research Unit No. 427, 
March 1979. 

Enviroramental Assessment of Selected Habitats in Arctic Littoral Systems, 
Western Washington State Vniversity, NOAAIOCSEAP Research Knit No. 356, 
Cngoing Study. 

Environmental Characterization and Biological IItilization of Peard Bay, 
Kinnetic I.aboratories, Inc., NOAAIOCSEAP Research Unit Nos. 6411665, Ongoing 
Study. 

Kotzebue Sound CirculationlNutrient DynamicsIHabitat Use. No Contractor, 
Proposed NOAA/OCSEAP Study, 2986-88. (Complementary Study to the NSF-Funded 
Inner Shelf Transfer and Recycling Program [ISHTAR]) 

The Infauna of the Northeastern Bering and Southeastern Chukchi Seas; Univer- 
sity of Alaska, NOAAIOCSEAP Reasearch Unit No. 5, 1979 and 1982. 

Distribution, Composition, and Variability of Western Beaufort and Gorthern 
Chukchi Sea Benthos, Oregon State University, NOAA/OCSEAP Research Unit No. 6, 
January 1982. 



Summarl?ation of Existing Lireratnre and Unpublished Data on the Distribution, 
Abundance, and Productivity of Benthic Organisms of the Gulf of Alaska, and 
Bering and Chuhrhi Seas, Universit) of Alaska, NOMIOCSEAP firsearch Unit 
No. 282 ,  ?larch 1977. 

Benthos-Srdlmsntary Substrate Interactions, University of Alaska. NOAAIOCSFAP 
Reredrih Llnit No. 290. 1978. 

Heauforr Sea Plankton Studies, University of Washington, NOMIOCSEAP Research 
L'nit No. 359, February 1981. 

Riological and Acoustic Data - Polar Star 1980, llniversity of k'ashington, 
NOAAIOCSEAP Rebearch Unit No. 424, 1981. 

Zooplankton and Micronekton Etudies in the Bering-Chukchi/Reaufort Seas, 
llniversity of Alaska, NOM/OCSEAP Research Unit No. 426, March 1977. 

Travel Survey of the Epifvunal Invertebrates ul horton Sound, Southeastern 
Chukchi Sea, and Kotrebue Sound, University of Alaska, NOAAlOCSEAP Research 
Unit No. 502, 1978. 

Primary Productivity end Kutrient Dynamlcs in the Chukchi Sea, Lniversity of 
Alaska, NOAA/OCSEAP Research tinit No. 648, Ongoing Study. 

Chukchi Shelf Benthic, No Contractor, Propcsrd NOM/OCSEAP Study, 1986-87. 

Fishes - 
Finfish Resource Surve) In Norton Sound and Kotzebue Sound. Alaska Department 
of Fish and Game. NOMIOCSEAP Research Unit No. 19, 1978. 

Baseline Studies of Fish and Shellfish Resources of Korton Sound and the 
Southeastern Chukchi Sea, EOMlNorthvest and Alaska Fisheries Center, XOAAI 
OCSEAP Research Unit hio. 175. 1979. 

Preliminary Keys to Otoliths of Some Adult Fishes of the Gulf of Alaska, 
Bering Sea, and the Beaufort Sea, University of Alaska, NOAAIOCSEAP Krbearch 
Unit No. 318, 1979. 

Determine the Frequency end Pathology of Marine Fish Diseases in the Bering 
Sea, Gulf af Alaska, Norton Sound, and Chukchi See, NOAAINationel Marine 
Fisheries Service, NOAAIOCSEAP Research llnir ha.  332, 1981. 

Fish Resources of the Chukchi Sea: Status of Existing Information and Field 
Program Design Task, I. Information Review Report, LGL Ltd., NOAAIOCSEAP 
Research Unit No. 618, 1982. (Set Research Unit No. 635.) 

Fish Distribution and Use of Nearshore Katers in the Northeastern Chukchi Sea. 
LGL Ltd., AOAAIOCSEAP Research Unit No. 635, 1984. 

Trophic Relationships Among Ice-Inhabiting Phocid Seals and Functionally 
Related Marine Mammals in the Chukchi Sea, Alaska Department of Fish and Game, 
NOAAIOCSEAP Research Unit No. 232, 1981. 

Relationshipe of Marine Mammal Distributions, Densities, and Activities to 
Sea-Ice Conditions, Alaska Department of Fish and GamelUniveraity of Alaska, 
NOAAIOCSEAP Research Unit Nos. 2461249, 1981. 

Ecology and Biology of the Pacific Walrus, Odobenus rosmarus divergens 
illiger, U.S. Fish and Wildlife Service, NOAAIOCSEAP Research Ilnit Nos. 
6111194, 1983 and 1984. 

Biological Investigation of Beluga Whales in the Coastal Waters of Alaska, 
Alaska Department of Fish and Game, NOAAIOCSEAP Research Unit No. 612, 1984 
and 19e:. 

Investigations of Marine Mammals in the Coastal Zone During Summer and Autumn, 
Alaska Department of Fish and Game, NOAAIOCSEAP Research Unit KO. 613, 1983. 

Belukha Whale Responses to Tndustrial Noise in Nushagak Bay, Alaska, 1983, 
Hubbs-Sea World Research Institute, NOAAIOCSEAP Research Unit No. 629, June 
1984. 

Potential Impacts of Manmade Noise on Ringed Seals: Vocalization and 
Reactions, TRACOR Applied Sciences, NOMIOCSEAP Research Unit No. 636, 1984. 
(See RU 232). 

Effects of Seismic Exploration on Ringed Seal Distribution. Abundance, and 
Reproductive Success, Alaska Department uf Fish and Game and University of 
Alaska, NOAAlOCSEAP Research Unit No. 232, Ongoing Study. (See RU 636.) 

Ringed Seal Monitoring, Alaska Department of Fish and Game, NOAAIOCSEAP 
Research Unit No. 667, Ongoing Study. 

*!red and ThreateneLSp- 

Development of Large Cetacean Tagging and Tracking Capabillties in OCS Lease 
' Areas - 11, National Marirre Elamma1 Laboratory, MT.S Cuntract, March 1981. 

Uevelapment of Iarge Leiacean Tagging and Tracking Capabilities in OCS Lease 
Areas - I. Oregon State Pniversity, MMS Contract, May 1981. 
Tissue Structure Studies and Other Investigatjoas on the Biology of Endangered 
Whales in the heaufort Sea, Univerbity of Maryland, MMS Contract, June 1981. 

Historic61 Review of Eskimo Information - Bowhead Whale. Alaska Eskimo Whaling 
Commission, MMS Contract, 19i9. 

lnvesrigatinn cf the Occurrence anrl Rehavior Pattern of Whales in the Vicinity 
, n f  the Reaulort Srd Lr;ise Area,  Naval Arctic Research Laboratory. MMS Con- 
tld~t. 1980. 

Marine a d  Coastal. Be 

Identification, Documentation and Delineation of Coastal Migratory Bird 
Habitat in Alaska, Alaska Departmen1 of Fish and Game, NOMIOCSEAP Research 
Unit Nos. 314, September 1980. 

Shorebird Littoral Zone Ecology of the Southern Chukchi Coast of Alaska, 
University of California, NUAAIOCSEAP Research Unit S o .  172, 1982 and 1984. 

Seasonal Distribution and Abundance of Marine Birds, U.S. Fish and Wildlife 
Service, NOMIOCSEAP Kr:.enrch Unit Nu. 337, October 1978. 

Review and Analysis of Literature and Unpuhlisbed Data on Marine Birds. U.S. 
Fish and Wildlife Service, NOAA/OCSEAP Research Unit No. 339, December 1980. 

Migration of Birds in Alaskan Marine Waters Subject to Intluence by OCS 
Development, b.S. Fish and Wildllfe Service, NOAAIOCSEAP Res~drch Unit 
No. 340, May 1978. 

Feeding Ecoloby and Trophic Relationships of Alaska Marine Birds Population, 
Dynamics of Marine Birds, and Catalog of Seabird Colonies, U.S. Fish and 
Wildlife Service, NOMIOCSEAP Research Unit Nos. 34113421383, October 1978. 

Influence of Petroleum on Egg Formatio~l and Embryonic Development in Seabirds, 
University of California, NOAAIOCSEAP Research Unit No. 423. May 1979. 

Avien Community Ecology at Tvo Sites on Espenberg Peninsula in Kotrebue Sound, 
Alaska, Universjty of Alaska. NOAAIOCSEAP Rebearch Unit No. 441. 1978. 

Populations and Trophic Studies of Seabirds in the Nortl.rrn Bering and Eastern 
Chukchi Seas, Falco. NOAAIOCSEAP Research Unit No. 460, June 1985. 

Distribution. Abundance, and Feeding Ecology of Birds Associated with Sea Ice, 
College of the Atlantic, NOAAIOCSEAP Research Unit No. 196, Ongoing Study. 

Pinnipeds, Polar Bears, and Beluga Wales 

Early Spring Distribution, Density, and Abundance of the Pacific WaLrus 
(Odobenus rusmarus) in 1976, NOAAINorthwest and Alaska Fisheries Center, 
NOAA/OCSEAP=h Unit No. 14, 1979. 

Analysis of Marine Mammal Remote Serlsing Data, Jahns Hopkins University, 
NOAA/OCSEAP Research Unit No. 3L. April 1977. 

Migration, Distribution, and Abundance of Rowhead and Beluga Whales in the 
Arctic Oceans, National Marine Fisheries Service, NOAAIOCSEAP Research b i t  
Nos. 69/70, October 1981. 

Morbidity and Mortality of Marine Mammals, University of Alaska, NOAAIOCSEAP 
Research Unit No. 194, December 1980. 

The Natural History and Ecology of the Bearded Seal and the Ringed Seal, 
Alaska Department of Fish and Game, NOAAIOCSEAP Research Unit No. 230. 
May 1979. 

Effects of Whale-Elonitoring System Attachment Device in Whale Tissue, Woods 
Hole Oceanographic Institution, MMS Contract. 1982. 

Investigstfons of the Potential Effects of Acoustic Stimwli Associated With 
Oil and Gas Exploration/Developent on the Behavior of Migratory Gray Whales, 
Bolt. Beranek, and Newmsn, Inc., MMS Contract, August 1984. 

Possible Effects of Acoustic and Other Stimuli Associated With Oil and Gas 
Exploration/Development an the Behavior of the Bowhead Whale, LGL Ecolagieal 
Research Associates, b'&S Contract, 1985. 

Beaufort Sea Seismic-Elonitoring and Bawhend \!ale-Behavior Studies, Naval 
Ocem Service Center, ?@IS Car.tract. October 1985. 

Behavioral Responses of Gray Whalefi to Industrial N0ie.e: Feeding Ob~ervations 
and Predictlre Nodeling, BBN Laboratolies. Inc.. and Moss Landing Marine 
Laboratory, NOMiOCSEAP Research Unit No. 675, Ongoing Scudy. 

Aerial Survey of Endangered Whales in the Beaufort, Chukchi, arid Northern 
Bering Seas. Naval Ocean Service Center, MMS Contract. Ongoing Study - 6 Year 
Review 1979-1984 available, 1985. 

Computer Simulatiet. of the Probability ef Endangered-h!ale Interaction with 
Oil Spills. Applied Science Associates, MMS Contract, Ongoing Study. 

Development of Satellite-Linked Methods of Large Cetacean Tagging and Tracking 
Capabilities io OCS Lease Areas, Oregon State University, MXS Contract, 
Gngoing Study. 

Econowy of the-_North Slope Borough 

Prudhoe Bay Case Study, CCCIHOK, MMS Technical Report No. 4, February 1978. 

Beaufort Sea Petroleum Development Scenarios, Dames am1 Koore, EMS Teclrnical 
Report No. 6, April 1978. 

Beaufort Sea Region Socioeconomic Baseline, Peat, Marwick, Kitchell and Co., 
MMS Technical Report No. 11. July 1978. 

Anchorage Socioeconomic and Physic;l Baseline, Policy Analysts Ltd., MMS 
Technical Report No. 12, June 1978. 

Economic and Demographic Impacts of the Renufort Sea Petroleum Development 
Scenarios, Institute of Social and Economic Research, University of Alaska, 
&'4S Technical Report No. 18, Juce 1978. 

Transportation Imparts of the Beaufort Sea Petroleum Development Scenarios, 
Dennib Dooley and Associates, EX6 Technical Report lo. 20, August 1978. 

Natural Physical Ciiviromrnt Impact of the Beaufort Sea Petroleum Developrrpnt 
Scenarios, Dames and Moore, !MS Technical Report Nu. 21, June 197R. 



Summary ~f Sr~ciaecoronic Systm.~ Impacts of the Beaufvrr Sr.1 Petroleum Devel- 
opment Scrilar~os, James Lindsay and Associates, MMS Technical Report No. 23, 
December 1978. 

Socioeconomic Impacts of Selected Foreign OCS Developments, Habitat North. 
Inc., NMS Technical Report ho .  28, April 1979. 

Beaufort Sea Statewide and Regioral Demographic and Economic Systems, 
~nstitute of Social and C<oi~omic Research, University of Alaska, MMI Technical 
keport No. 62. August 1981. 

Beaufort Sea Transpurtatian Systems Analysis. Peter Eakland and Associates, 
H4S Technical Report No. 65, December 1981. 

Diapir Field Statewide and Regional Fconomic and Demographic Systems Impacts 
Analysis. Institute of Sacial and Economic Research, University of Alaska, EMS 
Technical Report No. 88, June 1983. 

Diapir Field Anchorage Impacts. Kevin Waring and Associdtes, MMS Technical 
Report No. 94, March 1984. 

barrow Arch Transportatlo" Systems Impacts Analysis, ERE Systems, Inc., EMS 
Technical Report No. 104, Cecember 1984. 

Diapir Field Transportation Systems Impacts Analysis, Louis Berger. Inc., MMS 
Technical Report No. 105. kebruary 1984. 

Economic and Demographic Systems Analysis, North Slope Borough, institute of 
Social and Economic Research. University of Alaska, MNS Technical Report No. 
100; October 1984. 

Monitoring Oil-Exploration Activities in the Beaufort Sea. Louis Berger and 
Associates, MMS Technical Report No. 107, January 1985. 

Beaufort Sea Petroleum-Technology Assessment, Han-Padron Associates, MMS 
Technical Report No. 112. March 1985. 

Monitoring Oil Exploration Activities in the Beaufort Sea, Kevin liaring 
Associates, MMS Technical Report No. 107, January 1985. 

Economic and Demographic Systems of the North Slope Borough, Institute of 
social and Economic Research, University of Alaska, mlS Technical Report No. 
120, Ongoing Study. 

Subsistence-Use Patterns 

Effects of Renewable-Harvest Disruption on Socioeconomic and Sociocultural 
Systems; Chukchi Sea John Muir Institute, MMS Technical Repart No. 91, January 
1985. 

Barrow Arch Socioeconomic and Sociocultural Description, Alaska Consultants, 
Inc., MMS Technical Report 101, January 1984. 

General 

Environmental Assessment of the Alaskan Continental Shelf: Interim Synthesis 

Report, BeaufortIChukchi, NOAA/OCSEAP. 1978. 

Proceedings of a Synthesis Meeting: The Barrow Arch Environmental .and 
Possible Consequences of Planned Offshore Oil and Cas Development. LGL 
Ecological Research Associates, Ine., August 1984. 

Chukchi Sea Information Update, NOAAIOCSEAP, 1986, Ongoing Study. 

Sociocultural Systems 

Beaufort Sea Region Suciocultural Systems, Worl Associates, MMS Technical 
Krporr No.  9, June 1978. 

Governance in the Reaufort Sea Petroleum Development Region, Jnstitute of 
Social and Economic Research, University 01 Alaska, MMS Technical Report No. 
16, July 1978. 

Sociocultural Systems lmpacts of the Henufort Sea Petroleum Development 
Scenalios, Worl Associates, ME:S Trcllnical Report No. 22, April 1978. 

Beaufort Sea Sociocultural Systems 1:pdate Analysis. Worl Associates. MMS 
Technical Repart No. 64, November 1981. 

Forecasting Enclave-Development Alternatives and Their Related lmpact on 
Alaskan Coastal Cornunities as a Result of tlCS Development, Louis Rerger and 
Associates, Inc., KMS Technical Report KO.  76, December 1982. 

A Descriptio~, of the Socioeconomics of the North Slope Borough, institute of 
Social and Economic Research, lbiversity of  Alaska, WS Technical Report No. 
85, September 1983. 

A Description of the Socioeconomics of the North Slope Borough, Appendix: 
Transcripts of Selected ln~piat Interviews, Institute uf  Social and Economic 
Research, University of Alaska, MMS Technical Report No. R5a. April 1983. 

ii~iqsut Case Study, Research Foundation, State University of Rew York at 
Bingharntan, MMS Technical Report No. 96. January 1984. 

Nuiqs~t rase Study Sumary, Archaeological Research and Consulting (A1 Dekin, 
Jr.), MMS Technical Report No. 9ba, November 1985. 

Barrow Arch Socioeconomic and Sociocultural Description, Alaska C<!nsultants, 
I n c . .  NMS Technical Report No. 101, January 1984. 

Monitoring Methodology and North Slope lnstitutiunal Change, 1979-1983, 
Chilkat Institute. MMS Technical Report No. 117. December 1985. 

Land Lse Plans and_ Coastal Management -Programs 

Beaufort Sea Region - Manmade Environment, Alaska Consultants, lnc., EMS 
Technical Report No. 8, April 1978. 

Renufort Sea Region Natural Physical Environment, Dames and Moore, NMS 
Technical Report No. 10, May 1978. 

Xanmade Environmental Inpacts of the Beaufort Sea Petroleum-Development 
Scenarios, Alaska Consultants, Inc., MMS Technical Report No. 19, August 1978. 

6.eview of Cumulative Impact Assessment Literature and North Slope Roravgh 
Development Projects, Maynard and Partch, MMS Special Report No. 5 ,  February 
1985. 



Prehistoric Resource Analysis for 
Proposed Chukchi Sea Sale 109 

In accordance with the Minerals Management Service (MMS) Handbook for 
Archaeological Resource Protection (MMS 620.1-H, June 17, 1985), this archae- 
ological analysis was prepared for proposed offshore lease Sale 109 for the 
Chukchi Sea area. The analysis is intended to identify areas of possible 
prehistoric archaeological site potential and to aid the MMS in making recom- 
mendations to the Secretary on archaeological-resource lease stipulations. 

Project Area Description 

The area of the proposed lease sale (Fig. 1) is offshore the State of Alaska 
in the eastern Chukchi Sea. It is bounded on the south by 68'17'N. latitude; 
on the west by 169"W. longitude; on the north by 73"N. latitude, from 169"W. 
longitude to 162"W. longitude; thence south to 71°N, latitude and east from 
162OW. longitude to the 3-geographical-mile line, which forms the eastern 
boundary from 71°N. latitude to 6a017'N. latitude. 

The sale area contains approximately 11.9 million hectares and 5,448 blocks. 
Because the sale area is ". . .extensive frontier terrain that is incompletely 
explored and entirely untested for petroleum" (Grantz et al., 19821, all 
blocks are included in this archaeological analysis. 

Method 

The method used to develop the archaeological analysis was established in the 
Handbook for Archaeological Resource Protection (MMS 620.1-H, June 17, 1985). 

The procedures outlined in Chapter 2, Section D.l-4, of the handbook are: 

Integration of the geophysical/geological and archaeological information is 
the focus of the prehistoric-resource analysis, which includes a technical 
interpretation of existing geophysical/geological data in order to establish 
sea-level changes and identify relict landforms. This technical interpreta- 
tion will provide the basis for evaluating the potential for prehistoric- 
resource occurrence (habitability) within the proposed sale area. The process 
of integration should begin at the broadest data-base level and proceed toward 
the specific. Preparation of the analysis may be conducted in the following 
manner : 

(1) Review the baseline study. If the regional baseline study indicates 
that the entire proposed sale area lies with in an area of low probability for 
the occurrence of prehistoric resources, and no new data exist which 





contradict the regional-baseline-study findings, then no further prelease 
prehistoric-resource analysis or postlease prehistoric-resource reports will 
be required. 

(2) Review the sea-level data in the proposed sale area to establish the 
best estimate of paleo-sea level when blocks of medium or high probability 
occur in the proposed lease sale area. Blocks which a regional baseline study 
indicates are medium or high probability, but were not above sea level during 
times of potential human habitation (habitability), will require no further 
prelease prehistoric-resource analysis or postlease prehistoric-resource 
reports. 

(3) Examine the geophysical/geological literature for information regard- 
ing forces or processes that might have destroyed potential prehistoric 
resources (survivability) or rendered them unrecoverable. Examples of such 
forces and processes are: 

(a) glacial scouring; 

(b) sea-ice gouging; 

(c) subaerial exposure; 

(d) inlet migration; 

(e) transgressive seas; and 

(f) sedimentation. 

The block will require no further prelease prehistoric-resource analysis or a 
postlease prehistoric-resource report if the block exhibits any of these 
processes to an extent that it would be expected that prehistoric resources 
did not survive and/or are not recoverable. 

(4) Examine the USGS geology report, existing shallow-hazards survey 
data, etc., for indications of significant landforms. If sufficient data 
exist to make a determination, those blocks that do not contain significant 
relict Pleistocene or Holocene landforms will require no further prelease 
prehistoric-resource analysis or postlease prehistoric-resource report. Those 
blocks that are not excluded from further consideration shall require a 
prehistoric-resource report under the archaeological-resource lease stipula- 
tion or right-of-way permit requirements. 

Analysis 

Step 1 - Review of the Baseline Study 
Using the above method, 5,448 blocks contained in this proposed action were 
reviewed. Baseline studies which cover portions of the study area include: 

- Bering Land Bridge Cultural Resource Study (Dixon et al., 1976) ; 



- Beaufort Sea Cultural Resource Study (Dixon et al., June 1978); and 

- Alaska Outer Continental Shelf Cultural Resource Compendium, Technical 
Report No. 119 (Dixon et al., March 1986) 

The baseline studies have developed a general model which delineates areas 
likely to contain archaeological sites on the Outer Continental Shelf (Dixon 
et al., 1978). The criteria used for designating probability zones are: 

Areas of High Probability 

1. Nonglacial river mouths and constricted marine approaches to these 
river mouths. Such areas would have concentrated anadromous fish and their 
predators. 

2. Natural terrestrial conditions, such as passes, which funnel large 
mammal movements. 

3. Areas of possibly enhanced marine-coastal-habitat diversity and 
availability. 

Areas of Medium Probability 

1. North- and south-facing slopes. Guthrie (in Dixon et al., 1976) 
indicated that south-facing slopes tend to concentrate grazing mammals during 
early spring plant maturation and that many times north-facing slopes provide 
windblown, snow-free winter range. However, neither of these habitat types 
concentrate grazers into specific locations where large gggregates of animals 
can be harvested. Although these areas are generally more productive, the 
mammals are scattered over a comparatively large area. 

Areas of Low Probability 

1. Any habitat type not listed above. 

Step 2 - Review of Sea-Level Curves to Determine Habitability 
The second step is to examine the regional sea-level curves. Dixon et al. 
(1978) state that -125 meters was the maximum sea-level recession during the 
late Wisconsin. Hopkins et al. (1979) reexamine the body of literature 
dealing with sea-level changes in Beringia. It establishes that the sea level 
fell to a minimum depth of -90 meters between 25,000 and 17,000 years before 
present (BP),  in the southern Bering Shelf. In the northern portion, the sea 
level reached a minimum of -115 meters. It is the latter figure, -115 meters, 
which will be utilized in this analysis as a factor to determine habitability. 
Hopkins et al. (1979) do not disagree with the earlier interpretations of 
global sea level having been -125 meters, stating ". . .the position of the 



ancient shoreline on any given segment of the continental margin differs as a 
result of local differences in tectonic history and local isostatic effects." 
They feel that Beringia deviated significantly from the worldwide norm. 

For the purpose of this archaeological analysis, ". . .almost all of the area 
is less than 60 meters (200 feet), and none of it is more than 100 meters (330 
feet below sea level" (Grantz et al., 1982); thus, no areas are deleted on the 
basis of depth of sea level curves. Additionally, the authors (ibid.) note 
that the seabed in the sale area is remarkably flat, and more than 80 percent 
of it lies between the 30- and 60-meter isobaths. The head of Barrow Sea 
Valley barely enters the sale area north of Wainwright, and several broad sea 
valleys extend a short distance into the area near 730001N. latitude. The 
deepest parts of these features, however, are only about 75 to 100 meters 
below sea level. Except for the nearshore and the large sand ridges at 
Blossom Shoal off Icy Cape, the shallowest part of the area is at Hanna Shoal, 
near 72"N. latitude, 162"W. longitude. A small area of the seabed there is 
less than 25 meters below sea level. 

Step 3 - Review of the Geological/~eophysical Data to Determine Survivability 
Step 3 is to use ". . .information regarding forces or processes that might 
have destroyed potential prehistoric sites (survivability) or rendered them 
unrecoverable." Dixon et al. (1976) focused on the probability of paleo- 
Indian populations inhabiting the offshore area before the postglacial marine 
transgression. This report also identified topographic features that these 
prehistoric groups would have sought to occupy and, in a general way, identi- 
fied such features within the Beaufort Sea area. 

The geological report (Appendix 1) discusses the following three stages of 
Reringian geomorphological evolution: the subaerial processes of sedimenta- 
tion and erosion; processes associated with inundation by the rising sea; and 
marine erosion and sedimentation. 

Three areas of high archaeological-site potential have been identified (Dixon, 
1986, oral comm.). They are the areas of Point Hope, Icy Cape, and the 
probable prehistoric-lake formation east of Herald Shoal. 

Sediments are of a sufficient depth to contain prehistoric sites. In most 
cases, marine transgression, thermal abrasion, ice gouging, and other geologi- 
cal processes would have destroyed archaeological sites giving the area a low 
probability of survivability. 

Step 4 - Review to Identify Significant Landforms 

Step 4 calls for the examination of the ". , .geology report, appropriate 
hazard survey, etc., . . ." to determine the likelihood of significant land- 
forms and the habitability and survivability of possible sites. Examination 
of sonographs, fathograms, and sub-bottom siesmic profiles generated for the 
sale area indicate that significant landforms are difficult to recognize. 



Geophysical  r e c o r d s  examined d u r i n g  t h e  p rev ious  review f o r  Barrow Arch S a l e  
85 were from t h e  fo l lowing  sources :  Creager  and McManus, 1967; Grantz  and 
E i t t r e i m ,  1979; Grantz  e t  a l . ,  1975; Grantz  e t  a l . ,  1982; Hunkins e t  a l . ,  
1962; Moore, 1964; and Toimil ,  1978. According t o  a r c h a e o l o g i c a l  i n f o r m a t i o n  
c o l l e c t e d  and analyzed over  t h e  l a s t  50 y e a r s ,  e a r l y  man was most l i k e l y  t o  
have i n h a b i t e d  a r e a s  now i d e n t i f i e d  a s  drowned s t ream canyons,  p a s s e s ,  a n c i e n t  
e s t u a r i e s / l a g o o n s ,  and c h a n n e l - f i l l e d  bays .  

Landforms i d e n t i f i e d  by r e c e n t  review of  t h e  d a t a  i n d i c a t e  t h a t  t h e  a r e a s  o f f  
P o i n t  Hope, I c y  Cape, and t h e  p robab le  p r e h i s t o r i c  l a k e  e a s t  of Herald Shoal  
(Dixon, 1986, o r a l  comm.) c o n t a i n  landforms which might have been h a b i t a b l e  by 
e a r l y  man. I n t e n s e  i c e  gouging and marine  t r a n s g r e s s i o n s  would probably  have 
des t royed  any a r c h a e o l o g i c a l  s i t e s  ( P h i l l i p s ,  1986, o r a l  comm.). 

S tep  5 - P r e h i s t o r i c  S i t e - P o t e n t i a l  Recommendation 

S t e p  5 c a l l s  f o r  t h e  i n t e g r a t i o n  of a l l  a v a i l a b l e  d a t a  and i n f o r m a t i o n  i n  
o r d e r  t o  make a  recommendation a s  t o  which b l o c k s  shou ld  be  d e s i g n a t e d  a s  
having a h i g h  p o t e n t i a l  f o r  p r e h i s t o r i c  s i t e s .  

Extensive  i c e  gouging,  reworking by marine  t r a n s g r e s s i o n ,  thermokars t  e r o s i o n ,  
and the rmal  a b r a s i o n  cover  t h e  e n t i r e  s a l e  a r e a .  These g e o l o g i c a l  p r o c e s s e s  
make i t  h i g h l y  u n l i k e l y  t h a t  any p r e h i s t o r i c  a r c h a e o l o g i c a l  s i t e s  would have 
s u r v i v e d .  

A t  t h i s  t ime no f u r t h e r  a t t e n t i o n  i s  r e q u i r e d  t o  a r c h a e o l o g i c a l  r e s o u r c e s  i n  
t h e  proposed S a l e  109 a r e a .  I f  new d a t a  become a v a i l a b l e ,  t h i s  a n a l y s i s  could  
be r e a s s e s s e d  t o  f u r t h e r  e v a l u a t e  which b l o c k s  would r e q u i r e  a n  a r c h a e o l o g i c a l -  
r e s o u r c e  r e p o r t  a t  t h e  p o s t l e a s e  s t a g e .  
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Anpendix 1 

Summary of Geomorphological Processes Pertaining to Survivability of 
Archaeological Resources in the ~hukchi~ea~a%Cl09 Planning Area 

Introduction: 

The Sale 109 planning area is included within a larger area of continental 
shelf termed Beringia. Beringia was subaerially exposed during the last 
glaciation and has since been submerged by the rising sea level. At its 
greatest extent, Beringia, as used in this report, included the Chukchi and 
Bering continental shelves of the USSR and USA (see Figure 1). 

Friedman and Schneider (2) analyzed the potential for prehistoric site 
survival for the proposed Barrow Arch lease sale. This analysis concluded 
that ice gouging and absence of surficial sediments or significant land- 
forms resulted in no prehistoric sites existing or surviving in the Sale 85 
planning area. Since the analysis, Dixon (1) has identified a paleolake 
in the Sale 109 area, not previously considered as a significant landform, 
which might contain prehistoric sites. Phillips (8) has reported subsur- 
face stratigraphy throughout the Chukchi Sea, not previously recognized by 
Friedman and Schneider (2). 

This summary discusses three stages of Beringian geomorphological evolu- 
tion: first, the subaerial processes of sedimentation and erosion; second, 
the processes associated with the inundation by the rising sea; and final- 
ly, the marine erosion and sedimentation which have occurred after submer- 
gence are discussed. The report then addresses the presence of landforms 
and potential for site survivability for areas of high archaeological 
potential, as designated by Dixon. 

I. Subaerial Sedimentation and Erosion 

Hopkins (5) reported widespread areas of loess and redeposited loess in 
Beringia. Tomirdiaro (11) reports yedoma deposits, perennially frozen 
loess of late Pleistocene age, once stretched from western Europe across 
Siberia and Beringia to Alaska. 

Thermokarst depressions, characterized by modern peat bogs and thermokarst 
lakes, may be initiated by the melting of subsurface ice. The resulting 
lakes grow by actively eroding their shorelines. It is the growth of 
thermokarst lakes by collapse of their banks which would be expected to 
destroy most archaeological sites. 

#' 

The vast expanses of Yedoma soils were transformed into the current wet 
tundra by thermokarst lakes. The date of the start of this transformation 
would coincide with the date for the development of wet tundra 8,500 years 
ago as quoted by Hopkins (5). This date is considerably later than the 
proposed inundation of Beringia. Thus, the Beringian landscape may have 
been submerged prior to the onset of extensive thermokarst erosion. 

Another form of thermokarst erosion is called thermal abrasion. This 
process occurs on coastlines and along the shores of major rivers. Thermal 
abrasion requires permafrost terrain, a body of water large enough to 
generate waves, and a nearshore current capable of removing the abraded 
debris. 



11. Inundation: 

The inundation of Beringia was due to a world-wide melting of glaciers and 
consequent sea level rise. This sea level rise is complicated in some 
areas by glacial rebound. Since no glaciers covered Beringia during the 
last glaciation, no glacial rebound is expected to have occurred. Tectonic 
uplift of the coast can be viewed at Cape Kruzenstern, but tectonic uplift 
in Beringia during the past 20,000 years has not yet been fully investi- 
gated. The occurrence of paleoshorelines, identified by Sharma (10) at a 
constant subsea elevation, suggests tectonic uplift may not have been 
pronounced over Beringia. Paleoshorelines were formed at the onset of a 
period of rapid transgression and abandoned as sea level quickly rose above 
them. 

During the height of the last ice age, 18,000 years ago, the exposed 
continental shelf of the southern Chukchi Sea was drained by a river 
flowing out of what is today Kotzebue Sound northwest to enter the Arctic 
Sea near Wrangel Island. McManus et al. (6) have named this river the 
Chukchi River and the valley through which it ran the Chukchi Valley 
(Figure 4). 

With the rise of sea level, the valley was quickly flooded to become 
Chukchi Estuary. Since the estuary was probably ice covered nearly year- 
round, it may not have formed a significant barrier to land migration 
(Figure 5). Chukchi Valley was flooded when sea level had risen to 60 
meters below its present elevation. McManus et al. (6) date this event at 
about 15,500 years ago, while Morner's (7) sea level curve would indicate a 
somewhat later date of 13,200 years ago. (See Figures 2 and 3). 

The Chukchi Estuary became an embayment of the Arctic Ocean with the 
flooding of Long Strait between Wrangel Island and Siberia and the flooding 
of the Cape Lisburne-Herald Shoal Peninsula. This occurred when sea level 
had risen to 48 meters below its present height. McManus et al. (6) dated 
this event at about 14,400 years ago. Using Morner's (7) sea level curve, 
this level would have been reached 12,800 years ago. (See figures 2 and 
3 ) .  The Chukchi Embayment was initially transformed to Chukchi Sea with 
the rapid opening of Anadyr Strait which also occurred at this time (see 
Figure 1). This permitted the waters of the Bering Sea to enter the Arctic 
Ocean through a narrow, tortuous passage. 

The event which provided Alaskan coastal waters a direct access to the 
Arctic Ocean was the opening of Shpanberg Strait. This occurred when sea 
level had reached 32 meters below its present height. McManus et al. (6) 
dated this at 12,000 years ago while Morner's (7) sea level curve predicts 
a date of 9,300 years ago. (See Figures 2 and 3). It was at this time that 
currents developed with speeds comparable to those of today. 

111. Marine Sedimentation: 

Surficial sediments consist of gravel, sand, and mud (silts) (Figure 4). 
Phillips et al. (9) state that "Over much of the Chukchi Sea Shelf a thin 
blanket of Holocene-Quarternary sediment overlies inclined and folded 



bedrock . . . . Thicker accumulations of Quarternary sediments are reported 
in channel-fill deposits of paleovalleys that were cut into the shelf 
during Pleistocene sea level lowstands." 

Local accumulations of up to 14 meters of sediment exist directly west of 
Cape Lisburne at depths of 32 meters. The sediment thins toward the shore. 
North of Cape Lisburne a wide band of sediments from 4 to 5 meters thick 
trends to the northeast along the coast. This sediment thins both to the 
southeast (landward), as water depths shallow to 20 meters, and northwest 
(further offshore). Off Icy Cape the outer shelf sands contain over 10 
meters of sediment overlying bedrock. 

West of Point Franklin at the head of Barrow sea valley the sediments are 
over 14 meters thick. The thickest sediments are generally in water depths 
greater than 55 meters and trend to the northeast in linear bands paral- 
'leling the valley axis. Within the Barrow Sea Valley modern channels are 
eroding the Quaternary sediments. 

Neogene Stratigraphy: 

Phillips (8) mapped sediment thickness above folded bedrock (Figure 5). 
Sediments consist of a blanket of volcanic ash of possible Miocene age, 
successively overlain by a pebbly mudstone, an oxidized sandstone and 
Holocene marine sands and muds. The sandstone consits of a reworked, 
quartz-rich, arkosic blanket aeolian sand (loess) 150 to 200 centimeters in 
thickness, which has been reworked by marine transgression beneath 50 to 
440 centimeters of recent marine sediments offshore of Icy Cape. This sand 
pinches out to the northwest. No data are available on the extent of this 
sand in the southwestern portion of the sale area. 

Phillips (8) also reported a large multi-storied deltaic complex in the 
northwestern Chukchi Sea. The complex now occupies a bathymetric low 
located between Hanna Shoal to the north and Herald Shoal to the south. 
Channel-fill stratigraphy records repeated erosional and depositional 
events. The channels contain fluvial and marine sediments within four 
distinct seismic units. The lower-most unit is discontinuous and poorly 
preserved. It records a period of initial channel down-cutting and depo- 
sition of fluvial sediments. The overlying unit varies in thickness from 2 
to 28 meters. Marine conditions have prevailed during deposition of this 
sequence; however, bay or estuarine sediments might also produce a similar- 
appearing depositional sequence. The third unit represents fluvial domi- 
nated sedimenation, but this sequence may also include some marine, 
estuarine, lagoonal, and terrestrial facies, all of which have been re- 
worked by the marine transgression. This unit carries in thickness from 
14 to 32 meters, averaging 18 meters. The uppermost unit represents 
fluvial to marine sedimentation and would include deposits of the Holocene 
transgression. This unit is up to 6 meters in thickness. 

Ice-Gouging : 

Grantz et al. (3) gives an interpretation of the geologic framework of the 
lease offering area based on several seismic reflection surveys and defines 



the density distribution of ice gouges on the seabed of the Chukchi Sea. 
Ice gouge density zones are indicated on Figure 6 by the letters A to H 
designating the relative amount of recent gouges. 

The distribution of ice gouging reported by Grantz (3) is generally sup- 
ported by Phillips (8) (Figure 7). Phillips reports: 

"Ice gouging is pervasive on the Chukchi Shelf, but away from topogra- 
phic highs and the nearshore slopes, gouging is rare and gouge depths are 
shallow. Furthermore, in the deep water areas gouge depth is commonly 
subdued, indicating that the waves, currents, and biological activity are 
perhaps the dominant surface reworking processes, since gouging is less 
frequentrf 

Friedman and Schneider (2) concluded that the southern Zone A, as identi- 
fied by Grantz (3), had enough sediments for prehistoric site protection, 
but there were no significant landforms "observed on seismic records, 
therefore indicating a low probability of prehistoric sites." The southern 
portion of the paleolake, identifed by Dixon ( I ) ,  falls within this zone 
(as shown in Figure 6). In this area, sediments are Holocene marine 
deposits, which may overlie Pleistocene sediments which have been reworked 
by marine transgression. Prehistoric sites in the Pleistocene sediments 
would probably have been destroyed during the marine transgression. 

Friedman and Schneider (2) further concluded that Zone H, as identified by 
Grantz (3), from Point Hope to Cape Barrow was an area of pervasive gouges 
within which any potential prehistoric sites would have been destroyed. 
The sedimentary sequence reported by Phillips is present in this zone off 
Icy Cape, but any prehistoric sites within this sand would likely have been 
destroyed by marine transgression. 

IV. Analysis of Site Significant Landforms and Survivability for Areas of 
High Archaeological Site Potential: 

Depression east of Herald Shoal: 

The large, elongate, closed depression east of Herald Shoal (See Figures 8 
and 9) has been proposed by Dixon (personal communication) as an area of 
high archaeological site potential. This depression can be extrapolated 
from bathymetry maps as a probable lake or estuary at some time before 
submergence, which occurred before 15,100 years ago according to the sea 
level rise curve of McManus et al. (6) or much more rapidly at 12,500 years 
ago according to Morner's (7) curve. (See Figures 2 and 3). 

Surficial sediments within the depression consist of sand and mud (Figure 
6). Phillips (8) reported 3 to 4 meters of sediments above folded bedrock 
at the site (Figure 5). Sediments within the northern part of the depres- 
sion (as shown on Figure 8) are part of the deltaic complex. If sediments 
in the southern section include the oxidized sand (loess), recognized in 
cores to the east, the Holocene trangression which reworked the sand would 
likely have destroyed any prehistoric sites. 



Several other sites have been proposed by Dixon as paleolakes (see 
Figures 8 and 9) since today they form closed bathymetric depressions. 
Five such depressions were located partially or completely within the sale 
area. These depressions do not have a significant topographic relief. The 
majority of them lie within sand wave fields with closures formed by the 
sand waves. The sand waves are Holocene features so these areas might not 
have been depressions during the Pleistocene. Significantly, none of these 
depressions appear on later, more accurate, bathymetric maps [Hill et al. 
( 4 ) l .  These features are probably not paleolakes. One depression, east of 
Cape Lisburne, was identified by later mapping. Holocene sediments appeared 
to form closures in this case also. 

Areas of Icy Cape and Point Hope: 

Dixon has reported (verbal communication) that archaeological sites at 
Point Hope and Icy Cape extend virtually to the water's edge. He feels 
that these areas served as "lookouts" to observe the passage of game. No 
Pleistocene sediments have been found offshore above 35 meters below modern 
sea level. The processes of thermal abrasion and other coastal erosion 
processes make prehistoric site survival unlikely 

Barrow Sea Valley: 

The southern head of Barrow Sea Valley impinges on the northeast portion of 
the sale area. This valley would have been a major region of constricting 
topographic relief during its subaerial exposure. Phillips (8) reports 
sand waves and more than 6 meters of sediments cover the site. In this 
area Pleistocene sediments may exist on the sea floor. The down-cutting of 
modern channels in the sea valley has exposed Quarternary sediments and 
some of these may be Pleistocene deposits. If the area does have a high 
archaeological site potential, then prehistoric sites within the Pleistocene 
sediments would have been reworked during the marine transgression. 

Northwestern Delta: 

The age of these channels is unknown. Phillips et al. (9) offer several 
reasons to believe the channels are of a Late Pleistocene age. The authors 
felt, however, that a major problem with the channel's presumably "young" 
age was the identification of the channel's sediment source. The major 
Late Pleistocene drainage patterns were along the ancient Chukchi Valley to 
the south and along Barrow Sea Valley to the north. The location of 
paleochannels is poorly known at present. The large number of channels 
suggests they may have been the principal agent of erosion and sedimen- 
tation on the Chukchi Plain. These channels may contain terrestrial 
sediments within fluvial sequences all of which have been reworked by 
marine transgression. 

No other landforms presently considered as areas of high archaeological 
site potential by Dixon (1) have been identified. 



Conclusion 

With the exception of Holocene channels currently eroding the side of 
Barrow Sea Valley, the upper portion of the existing Chukchi Sea floor is 
composed of marine sediments which would not be expected to contain cul- 
tural resources. Ice gouging, waves, currents, and biological activity 
have reworked the existing sea floor surface, making it unlikely that 
prehistoric sites on or immediately beneath the surface have survived. 

The channels in Barrow Sea Valley expose Pleistocene sediments which have 
been reworked by marine transgression. This transgression would likely 
destroy any prehistoric sites buried in these sediments. 

The area of high archaeological site potential east of Herald Shoal de- 
scribed by Dixon (personal communication) may have escaped extensive 
thermokarst erosion and thermal abrasion. The measured sediment thick- 
nesses may include reworked sediments in the southern portion of the 
paleolake. Evidence suggests these sands are pinching out to the northwest 
of Icy Cape, and data are not available on the extent of these sediments in 
the southwest portion of the sale area. Prehistoric sites would probably 
have been destroyed during the marine transgression which reworked these 
sediments. 

Archaeological sites off Icy Cape and Point Hope have probably been de- 
stroyed by thermal abrasion of the coast or other coastal erosion pro- 
cesses. Although sufficient thickness of sediments exists, which could 
have preserved the lowermost sediments from reworking by currents and ice 
gouging in these areas, potential prehistoric sites would likely have been 
destroyed during the marine transgression similar to the Herald Shoal area. 

The deltaic complex in the northwestern part of the sale area contains 
channels with marine reworked fluvial and terrestrial sediments. The 
marine transgression would have destroyed any prehistoric sites contained 
within these sediments. 

Because of the ice gouging, waves, currents, and biological activity, which 
have reworked existing surface sediments in the Sale 109 area, and the 
indication that subsurface sediments which may have contained prehistoric 
sites have been reworked by one or more marine transgressions, there is 
little probability that prehistoric sites would have survived. 
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F I G U R E  4 .  S U R F I C I A L  SEDIMENTS I N  THE CHUKCHI  SEA W I T H  
B A T H Y M E T R I C  CONTOURS IN METERS ( P h i l l ~ p s ,  in terna l  memo 
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FIGURE 5. ISOPACH M A P  O F  S E D I M E N T  O V E R L Y I N G  BEDROCK I N  T H E  N O R T H E A S T  C H U K C H l  SEA. M U L T I P L E  
CHANNELS,  C U T T I N G  DOWN T O  A T  L E A S T  64 rn BELOW T H E  SEA FLOOR,ARE F O U N D  I N  THE 
NORTHWEST P A R T  O F  THE C H U K C H I  SEA (Phillips, 1982) 
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ChukchiIArctic coast, Stillstand 11. 16,000 B.P. Compiled 
by G.D. Sharma from National Ocean Survey charts 1215N-10. 
1711N-178, 1711N-18M, 1714-118, 1714N-128, 1814-108 and 
unpublished data o f  the University of Uashington. 

F I G U R E  8 N O R T H E R N  B E R I N G I A ,  B A T H Y M E T R Y  ( m ) ,  P A L E O L A K E S .  A N D  
P A L E O R I V E R S  A T  G L A C I A L  M A X I M U M  I D i x o n ,  OP. s i t . ,  P .  111-53) 



Chukch i /A rc t i c  coast ,  S t i l l s t a n d  1, 22,000 B.P. Compiled 
by G.D. Sharma from N a t i o n a l  Ocean Survey c h a r t s  1215 N-10, 
1711N-17B, 1711N-18M, 1714-118,  1714N-128, 1814-108 and 
unpub l i shed  data o f  t h e  U n i v e r s i t y  o f  hlashington. 

F IGURE 9. N O R T H E R N  B E R I N G I A ,  B A T H Y M E T R Y  ( m i ,  PALEOLAKES,  A N D  
PALEORIVERS A T  G L A C I A L  M A X I M U M  (Dixon,  op. cit., p. 111-52) 
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SHIPWRECK UPDATE ANALYSIS 
FOR PROPOSED SALE 109 

This report is written in accordance with Chapters 1, 2, 7, and 8 of OCS Oil 
and Gas Prelease Procedures MMSM 621.1-H: Handbook for Archaeological 
Resource Protection. The Handbook states that if baseline studies exist to 
detect potential for affecting shipwrecks, then a shipwreck update analysis 
should be done to determine if there is the potential for any shipwreck re- 
sources occurring in the proposed lease area to survive marine transgression 
and other physical processes, and if the resource can be detected by state-of- 
the-art geophysical technology. 

Baseline studies of shipwrecks exist. A computer file was made by the State 
of Alaska which includes most Alaskan ships (State of Alaska, 1986). Two 
technical papers on Cultural Resources and Shipwrecks exist (Tornfelt, 1981, 
1982). A computer file with details about 500 shipwrecks exists at the MMS 
Alaska OCS Region. An MMS report on shipwrecks in all of the Alaskan OCS is 
in final preparation (Tornfelt, 1987). These studies show general locations 
for shipwrecks and, in some cases, archaeological sites. A list of the 
shipwrecks on the Chukchi Sea shelf and shore is provided in Table E-1, and a 
list of blocks and the number of shipwrecks in each block are shown in Table 
E-2. Figures E-1 and E-2 show where these resources are located. 

The MMS Archaeological Analysis of the Proposed Lease Offering for the Barrow 
Arch Offshore Area (Friedman and Schneider, 1983) is an adequate analysis of 
the probabilities of any archaeological site surviving outside of the 
3-geographical-mile line. This MMS report concludes that because of the 
extensive ice gouging, sparse sediment cover, and lack of landforms in the 
lease-sale area, there is little probability that a prehistoric site exists or 
could survive. New information that has not changed this conclusion is 
included in the Prehistoric Resource Analysis in this Appendix (areas shore- 
ward of the 3-mile line are not analyzed in this analysis). Figures E-1 and 
E-2 show nearshore (3-miles and closer) shipwrecks as well as those beyond 
3 miles. For sliipwrecks, the situation is somewhat different than for pre- 
historic sites or landforms. Shipwrecks may have survived in the area just 
northeast and west of Peard Bay and Point Franklin--simply because the waters 
are deep there and ice gouging is sparse, and in some shallower areas because 
the shipwrecks have been there only a short time compared to prehistoric 
landforms. The shipwrecks, therefore, have increased chances of surviving 
some ice gouging. 



Table E-I 
Shipwrecks on t h e  Chukchi Sea Shelf  and Shore 

Date 
Lost Vessel 

Approximate 
Locat ion 
of Wreck Value of Hull  and 

( a s  descr ibed  by su rv ivo r s  Cargo a t  Tjme of 
o r  wi tnesses)  Lo s s- 

Ship Caulaincourt  
Ship Henry Kneeland 
Bark Ontar io  
Bark Hae Hawaii 

Bark Eagle 
Bark Awashonks 
Bark C a r l o t t a  
Ship Champion 
Brig Comet 
Bark Concordia 
Ship Contest 
Bark E l i zabe th  Swif t  
Bark Emily Morgan 
Bark Eugenia 
Bark Fanny 
Ship F lo r ida  
Ship Gay Head 
Bark George. 
Bark George Howland 
Bark Henry Taber 
Bark J . D .  Thompson 
Bark John Wells 
Ship J u l i a n  
Brig Kohola 
Ship Mary 
Bark Massachusetts 
Bark Monticel lo  
Bark Navy 
Bark Ol iver  Crocker 
Bark Pa iea  
Ship Reindeer 
Bark Roman 

Bark Seneca 
Bark Thomas Dickeson 
Brig V i c t o r i a  
Bark William Rotch 
Ship Arc t i c  

Bark Cyane 

Poin t  Belcher 
Chukchi Sea 
Chukchi Sea 
Sea Horse I s l a n d s  

(Near Po in t  Frankl in)  
Chukchi Sea 
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Poin t  Belcher 
Near Poin t  Belcher 
Near Poin t  Belcher 
Near Po in t  Belcher 
Near Wainwright I n l e t  
Near Poin t  Belcher 
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Poin t  Belcher 
Near Poin t  Belcher 
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Poin t  Belcher 
Near Poin t  Belcher 
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Poin t  Belcher 
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Seahorse I s l a n d s  

(Near Poin t  ~ r a n k l i n )  
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Near Wainwright I n l e t  
Off Sea Horse I s l a n d s  

(Near Po in t  Belcher) 
Poin t  Belcher 

(Onshore) 

Unknown 
Unknown 
Unknown 
Unknown 

Unknown 
$45,000 
$45,000 
$50,000 
Unknown 
$55,000 
Unknown 
$40,000 
$42,000 
$40,000 
$51,000 
$62,000 
$53,000 
$38,000 
$50,000 
$38,000 
$50,000 
$40,000 
Unknown 
Unknown 
$53,000 
$57,000 
$41,000 
$55,000 
$40,000 
Unknown 
$43,000 
$41,500 

$55,000 
$60,000 
Unknown 
$43,000 
$60,000 

Unknown 



Table E-1 
Shipwrecks on the Chukchi Sea Shelf and shore 

(continued) 

Approximate 
Locat ion 
of Wreck Value of Hull and 

Dare (as described by survivors Cargo at Tfme of 
Lost Vessel or witnesses) Loss- 

Bark John Howland 
Bark Bowhead 
Bark George and Susan 

Bark Mabel 

Schooner Clara Light 

Schooner Silver Wave 

Bark Helen Mar 
Schooner Emily 
Schroeder 
Brig Hidalgo 

Steam Bark 
Jesse H. Freeman 

Steam Bark Orca 

J. Louise Kenney 

Off Point Hope 
48 kms N. of Icy Cape 
14.4 kms N. of 
Wainwright Inlet 
(Onshore) 

14.4 kms N. of 
Wainwright Inlet 
(Onshore) 

24 kms N. of 
Point Franklin 
Abandoned at Point Hope 
(Bockstoce) Sea Horse 
Shoals (N. of Point Franklin) 
(Listed at Barrow by 
Andrews) 
Chukchi Sea 
Maryat t Inlet 
(Near Point Hope) 

Within 1.6 kms of 
Jabbertown (Wrecked 
onshore) 
Off Seahorse Islands 
(Listed at Barrow by 
Andrews) 
Off Point Franklin 
(Bockstoce) (Listed at Barrow 
by Andrews) 
Jabbertown 
(Near Point Hope) 

Unknown 
Unknown 
$50,000 

$55,000 
Unknown 

Unknown 

Sources: Andrews, 1916; Bockstoce, 1977; Tornfelt, 1987. 

11 In New Bedford, Massachusetts, the home of the arctic whaling community, a - 
3-bedroom home sold for $500 in 1871; the price of the same home is now about 
$50,000--an increase of 100 times the amount. Using this multiplier, the average 
loss per ship in the 1871 disaster was about $ 3 . 7  million--a total of 
approximately $122 million in today's dollars. 



Table E-2 
Blocks in  the Chukchi Sea Area 

Where Shipwrecks Probably Occurred 

Off ic ia l  Protraction 
Diagram Block Number Number of Wrecks 

Subtotal - 
NR 3-4: 

subtotal - 
NR 4-1: 

Subtotal - 
NR 4-2: 

Subtotal - 
NIP 4-3: 

subtotal 

NR 4-4: 

Total number of shipwrecks 

Source: MMS, Alaska OCS Region. 







Table F-1 
Direct-Employment Assumptions per Unit of Work for Proposed Sale 109 - by Work Type 

PERCENT 
ROTA- NUMBER OF OF OUT- 

TYPE OF WORK (one unit) CREW SHIlT TION AIRCRAFT TOTAL DURATION TOTAL OF-STATE 
and associated tasks SIZE FACTOR FACTOR OR BOATS WORK FORCE (MONTHS) WORK-MONTHS ~WMWERS 

11 21 - 3 / - - 41 

DRILLING AN EXPLORATION OR DELINEATION WELL 
Drilling Crew Activities 50 2 2.0 - 200 3.0 600 79.0 
Helicopter Support for Drilling 5 1 2.0 1.5 15 3.0 45 47.5 
Supply/Anchor Boats for Drilling Support 12 1 2.0 3.0 72 3.0 216 58.0 
Longshoring Support for Drilling 6 1 2.0 - 12 3.0 36 35.0 
Other Onshore Work in Support of Drilling 4 1 2.0 - 8 3.0 24 79.0 

CONSTRUCTING AN EXPLORATION SHOREBASE 67 1 2.0 - 133 12.0 1,600 79.0 
OPERATING AN EXPLORATION SHOREBASE ( 1  YEAR) 10 2 2.0 - 40 6.0 240 79.0 
CONDUCTING A GEOLOGICAL-GEOPHYSICAL SURVEY 30 1 2.0 1.0 60 3.0 180 79.0 
INSTALLING A PRODUCTION PLATFORM (& EQUIP) 

All Work by Platform-Installation Crews 150 2 2.0 - 600 10.0 6,000 89.5 
Helicopter Support-Platform Installation 5 1 2.0 2.0 205 / 10.0 200 47.5 
Tugboat Support for Platform Installation 10 1 1.5 4.0 1.0 60 58.0 

603/ 10.0 Supply/Anchor Boat Support-Platform Inst. 13 1 1.5 3.0 - 595/ 10.0 
585 58.0 

Longshoring for Platform Installation 20 1 1.5 300 35.0 
Other Onshore Support for Platform Inst. 25 1 1.5 - 2 10.0 375 89.5 

CONSTRUCTING A PRODUCTION SHOREBASE 50 2 2.0 - 200 12.0 2,400 47.5 

DRILLING A PRODUCTION OR SERVICE WELL 28 2 2.0 - 112 1.0 112 79.0 
LAYING OFFSHORE OIL PIPE (160 km) 

All Work of Laying Barge Crews 17 5 2 2.0 1.0 700 3.3 2,310 89.5 
Helicopter Support for Pipelaying 5 1 2.0 1.0 3.3 33 47.5 
Tugboat Support for Pipelaying 10 1 1.5 2.0 i%; 3.3 99 58.0 
Supply /Anchor Boats for Pipelaying 13 1 1.5 3.0 3.3 - 595/ 3.3 

193 58.0 
Longshoring Support for Pipelaying 20 1 1.5 99 35.0 
Other Onshore Support for Pi elaying 35 1 1.5 - :%I 3.3 173 89.5 

W I N G  ONSHORE OIL PIPE (160 Lmy 250 2 2.0 - 1,000 6.7 6,667 79.0 
CONSTRUCTING AN ONSHORE PUMP STATION 100 1 2.0 - 200 8.0 1.600 47.5 
OPERATING A PRODUCTION PLATFORM ( 1  YEAR) 

All Work of Platform Operations Crews 40 2 
Helicopter Support-Platform Operations 5 1 
Supply/Anchor Boats-Platform Operations 12 2 
Longshoring for Platform Operations 6 1 
Other Onshore Work for Platform Operations 2 1 

MAINTENANCE ON ONE MAJOR PLATFORM 10 1 
WELL WORKOVERS FOR ONE OIL PLATFORM 10 1 
OPERATING A PRODUCTION SHOREBASE (1 YEAR) 40 1 

Source: Dames and Moore, 1982, and MMS Alaska OCS Region. 

1/ Work-months (180 hours) per shift. - 
2/ Rotations per month: w2.01t--15 days on/15 off schedule, "1.5"--20 days on110 off schedule. - 
31 Total work-months per month. - 
41  Shifts per rotation. - 
5 1  240-hour work-month. - 



Table F-2 
Summary of Assumptions Used for North Slope 

Model Medium-Base-Case Projections 

CATEGORY ASSUMPTION 

Population Model 

O Native birth rates and survival 
rates 

O Age distribution of non-Native 
. residents 

Based on 1980 census data 
for non-Anchorage Alaska 
Natives 

1980 age distribution 

O Maximum unemployment rate for 50% 
Natives (unemployment cannot rise 
above this rate due to out- 
migration) 

O Share of newly unemployed workers 
who leave the North Slope 

Employment Model 

O Federal and State Government 
employment 

O Support employment 

O NSB CIP employment 

O Other CIP employment 

O NSB operating employment 

Oil-industry-related employment 

O Minimum number of oil jobs 
reserved for Natives 

Historical until 1984; then 
remains at 1984 level of 178 

.24 x (resident employment) 

2.02 x (NSB CIP spending in 
in $million) 

2.20 x (NSB CIP spending in 
$million) 

13.09 x (NSB operations 
spending in $million) 

Declines gradually from 7,191 
in 1986 to 3,344 in 2000 and 
1,461 in 2010; based on ISER 
MAP Model assumptions 

Constant at 30 



Table F-2 
Summary of Assumptions Used for North Slope 

Model Medium-Base-Case Projections 
(continued) 

CATEGORY ASSUMPTION 

Income Model 

Per-capita transfer income 

O Wage rate (all jobs) 

Labor-Market Model 

O Labor-force-participation rate 

O Share of jobs available to Natives, 
by type of employment 

Fiscal Model 

O Per-capita nonproperty-tax 
. noninterest operating 
revenues (State and Federal 
transfers) 

O State-imposed per-capita-property- 
tax limit for operating revenues 

" Property value 

O NSB CIP expenditures 

$1,450 for Natives; $0 for 
non-Nat ives 

$37,500 per year 

Equivalent to 74.1% 
for adult Natives between 
ages 19 and 64; 100% for 
adult Non-Nat ives . Only 
10% of Natives unable to 
find other work are assumed 
to be willing to take 
oil-industry jobs. 

56% NSB operations jobs 
83% of NSB CIP jobs 
37% of all other CIP jobs 
55% of support jobs 
32% of Federal and State jobs 

2% of oil industry jobs 

Declines from $6,410 in 1985 
to $4,210 in 2010 due to drop 
in State revenues 

Constant at 1985 level of 
$5,009 

Rises from $12.3 billion in 
1985 to $16.3 billion in 
1990; then declines steadily 
to $4 billion in 2010 

Declines from $211 million in 
1985 to annual level of $5 
million after 1990 

Source: University of Alaska, ISER, 1986. 

F-3 



Table F-3 
Direct-Employment Requirements of Proposed Sale 109 by 

Category and Year, 1988 to 2010 

Indus t rv 
~ead~uarters 

Year Exploration Development Production in Anchorage Total 

1988 133 
1989 189 10 143 
1990 189 15 2 04 

649 
20 

1991 209 
1992 649 

40 689 
50 

1993 649 6 0 699 
1994 649 709 

342 
70 

1995 278 
719 

265 
80 

1996 1,154 700 8 
1997 

100 1,527 
3,610 40 200 3,850 

1998 4,807 80 
1999 

200 
653 

5,087 

2000 
952 200 1,805 

2,042 
2001 

200 2,242 
2,042 

2002 
200 2,242 

2,159 
2003 

200 2,359 

2004 
2,192 200 2,392 

2005 
2,192 200 2,392 

2010 
2,192 200 2,392 
2,192 180 2,372 

Source: MMS, Alaska OCS Region. 



MAJOR PROJECTS CONSIDERED IN CUMULATIVE-EFFECTS ASSESSMENT 

Information in this appendix supplements and updates material contained in 
Appendix B of the FEISrs for Sales 71, 87, and 97, which are incorporated by 
reference (USDOI, MMS, 1982, 1984a, and 1987a, respectively). The 19 projects 
described in this section are depicted on Graphic No. 3 and summarized in 
Table IV-2. 

EXISTING DEVELOPMENT 

1. Trans-Alaska Pipeline (TAP): Approximately 16.3 square miles are occupied 
by the 800-mile pipeline that runs between the Prudhoe Bay Unit and Valdez. 
~etween Prudhoe Bay and Fairbanks, the Dalton Highway (Haul Road) was con- 
structed parallel to the pipeline. Ten pump stations move about 2 million 
barrels of oil a day through the pipeline. Two additional pump stations could 
be'added and drag-reduction agents introduced that would take capacity past 
its design capacity of 2 million barrels per day to approximately 2.4 million 
barrels a day. The Alyeska Pipeline Service Company designed, constructed, 
and now operates the TAP (Alyeska Pipeline Service Co., 1984). 

2. The North Slope Borough (NSB) Capital Improvement Program (CIP): One of 
the noals in the formation of the NSB was improvement of living conditions in w 

North Slope Inupiat communities. With revenies from the ~rudhoe Bay Field, a 
network of Borough and construction subcontractor management, and maximum 
participation of Inupiat men and women in each project, the CIP has been used 
to construct schools and housing in every community, acquire land and gravel, 
improve airport runways in each community, improve fuel generation and water 
and sewer systems, acquire maintenance equipment and search-and-rescue 
helicopters, and initiate areawide communications and solid-waste-disposal 
improvements for every North Slope community during the 1970's and early 
1980's. Many of the projects have been completed. The focus of future 
expenditures emphasizes health and social services, safety, and the 
maintenance of facilities already built (NSB Ordinance 86-10 et seq.). 

Previously the CIP proposed the development of conceptual master plans for 
service bases at Bullen Point and Kuparuk (NSB, 1983). Although these areas 
still may serve as important industrial centers for North Slope. oil and gas 
development, the focus of the CIP has been redirected. 

3. Prudhoe Bay Unit (PBU) : The PBU produces 1.5 million barrels of oil per 
day from the Sadlerochit Formation, approximately 17 percent of the total U.S. 
prbduction. By June 1987, over 5 billion barrels of the 9.6 billion barrels 
estimated as recoverable resources for PBU had been produced. ARCO Alaska, 
Inc., operates the east half of the field and Standard Alaska Production 
Company (Standard) operates the west half. Approximately 4,000 persons are 
employed for this field. Major facilities include base camps for Standard and 
ARCO personnel, a crude-oil topping plant, a central gas facility, airstrip, 
flow stations, gas-injection facilities, two docks, seawater-treatment plant, 
water-injection plants, and a power system. Additional facilities for support 
activities have been located at Deadhorse. Approximately 348 kilometers of 
roadways and 1,160 kilometers of oil and gas pipelines have been constructed 
within the PBU. This includes 80 kilometers of pipeline constructed for 
production from the Lisburne Field. 



Original well spacing was based on 65 hectares per well; spacing is being 
reduced to 32 hectares per well. Gravel pads, which typically are 46 by 400 
meters, accommodate up to 40 wells. Waterflooding, a secondary recovery 
technique, is expected to increase production by approximately 1 billion 
barrels. Seawater, processed at the treatment plant, is distributed via 21 
kilometers of 40-inch-diameter pipe to the eastern injection plant and 18 
kilometers of 36-inch-diameter pipe to the western injection plant. Operating 
the waterflood system increased employment at Prudhoe Bay by 42 persons per 
shift. 

In addition to waterflooding and infilling, production was increased further 
when the world's largest gas-processing plant came on line. As much as 335 
million cubic feet per day of miscible gas are injected through 42 injection 
wells to enhance production at 152 production wells. As much as 50,000 
barrels per day of liquid natural gas can be comingled with the Prudhoe Bay 
crude oil and piped through the TAP (Oil and Gas Journal [OGJ], 1987). 

4. Lisburne Field: The Lisburne Field lies under the Prudhoe Bay Unit. ARCO 
committed $575 million in 1984 to develop the first phase of a commercial 
field. Permits have been issued for expanding five onshore drill sites, 
roads, and gathering facilities. Plans call for a sixth platform to be placed 
offshore. However, this portion of the development requires an environmental 
impact statement (EIS) before the U.S. Army Corps of Engineers (COE) can make 
a decision on the necessary COE permit. Issues that need to be addressed in 
the EIS include the individual and cumulative effects relating to the loss of 
anadromous-fish habitat; hindrance to anadromous-fish migration; and changes 
in current and circulation patterns, water quality (temperature and salinity), 
and coastal processes (USDOD, Army COE, 1985). 

ARCO consttucted 80 kilometers of pipeline and drilled approximately 180 wells 
on 6 pads for an initial production rate of 100,000 barrels per day. 
Production began in December 1986. Three to 4 rigs are to be used for 
drilling between 1985 and 1991. From 100 to 240 persons would be employed 
during drilling, and about 1,000 persons were employed during construction. 
ARCO plans to upgrade and expand housing and support facilities at the ARCO 
camp to accommodate workers for 60 permanent positions. Filling these 
positions could require 200 to 250 employees (Maynard and Partch, Dames and 
Moore, and S. Braund and Assoc., 1985; Andrews, 1985, oral comrn.). One drill 
site could be in the center of Prudhoe Bay; the North Slope Borough has given 
tentative approval of a 4-kilometer causeway for the offshore platform. NSB 
approval is contingent upon implementing an adequate fish-monitoring program 
and provision of a fish-enhancement program if the solid-fill causeway 
interferes with fish migration (Epler, 1985). 

5. Kuparuk River Unit: The Kuparuk River oil field lies approximately 48 
kilometers northwest of Prudhoe Bay. ARCO, the major shareholder, operates 
the unitized field for the 8 owner companies. Oil in place is estimated to 
range from 4 to 5 billion barrels. Total recoverable oil with a successful 
waterflood is estimated at 1.6 billion barrels. A waterflood-demonstration 
project began in 1983. The present rate of production--approximately 250,000 
barrels per day--makes Kuparuk second only to Prudhoe Bay in U.S. daily 
production. By December 1984, 240 wells were drilled. A total of 800 wells 



(including oil, gas, water, and injection wells) ultimately will be drilled. 
At full production, almost 500 persons will be employed to operate the field. 
Facilities include living and dining quarters, a water- and sewage-treatment 
plant, warehouses, offices, a central processing plant, an operations center, 
construction camps, and a 518-meter gravel airstrip. A bridge across the 
Kuparuk River connects the 150 kilometers of roads in the Kuparuk Unit to 
those of the PBU. Oil is transported through 668 kilometers of pipeline. 
Pipeline distance includes a 24-inch pipeline running 42 kilometers to the 
TAP. In 1984, the 24-inch pipeline replaced a 16-inch pipeline that had been 
in operation since 1981 (Snapp, 1984). 

6. West Sak Formation: The West Sak Formation lies within the boundaries of 
the Kuparuk River Unit. ARCO conducted a pilot project in this formation to 
determine the potential for full-scale production. ARCO used eight wells to 
produce the oil and five additional wells to inject hot water to drive the 
production. Through this project, ARCO demonstrated that oil can be recovered 
by conventional methods; development would not occur until oil prices improve 
and became more stable (Anchorage Daily News, January 21, 1987). Spacing for 
each well was 2 hectares. In the future, wells would have 8-hectare spacing. 
If the field is developed fully, between 100,000 and 200,000 barrels per day 
could be produced; total production could reach 2 billion barrels. ARCO 
estimates that 15 to 25 billion barrels are in place, of which 20 percent 
ultimately may be recovered (Oil and Gas Journal [OGJ], 1984). 

7. Endicott Development Project: In December 1984, the COE issued a permit 
under Section 10 of the River and Harbor Act of 1899 and Section 404 of the 
Clean Water Act to Standard for the Endicott Development Project. Work 
permitted includes construction of 2 gravel islands that are located 
approximately 4 kilometers offshore and 24 kilometers east of Prudhoe Bay; a 
5-kilometer solid-fill gravel causeway connecting the 2 drilling islands; a 
3-kilometer gravel causeway with 213 lineal meters of breaching extending from 
the Sagavanirktok (Sag) River Delta to the interisland causeway; a 2.5- 
kilometer gravel-causeway approach through the Sag Delta and a 14-kilometer 
gravel road through Sag Delta wetlands that connects with the existing Prudhoe 
Bay road system at Drill Site 9; elevated oil pipelines along the onshore road 
segments to TAP Pump Station No. 1; and an onshore disposal pit to contain 
drilling discharges determined to be unsuitable for offshore disposal. 

Activities to date include the placement of approximately 5 million cubic 
meters to construct the two production islands, the 8-kilometer causeway, and 
16 kilometers of onshore roadway and causeway. Gravel was hauled by 44 
belly-dump trucks working 2 12-hour shifts at a rate of 32,824 to 34,351 cubic 
meters per day. Major activities completed in 1986 include the installation 
of the bridges for the breaches; construction of a base camp for 600 people, 
warehouse and office facilities, and the base operations center; installation 
of smaller modules (e.g., seawater-intake basin, utilities, fuel tanks, etc.); 
laying pipelines; development drilling (9 wells on the Main Production Island 
and 7 on the Satellite Island); and completing the final slope on the islands. 
In 1987, all 45 kilometers of pipeline should be completed and a dock 
constructed to receive the large modules scheduled to arrive in the 1987 
sealift (Moon, 1985, 1986, oral comm.). Production should begin in 1987. 



8. Milne Point Unit: Conoco operates Milne Point, an (approximately) 8,500- 
hectare field that is located north of the Kuparuk River Unit. The field was 
identified by Conoco in 1970 but was not considered economic to develop until 
1979, when the area was unitized. Housing modules for both the 50-person 
permanent camp and the 300-person construction camp were delivered in 1984. 
Development modules were shipped on 3 barges during the 1985 sealift. During 
periods of construction, approximately 300 persons reside in camp. Since 
development is proceeding in several phases, the construction camp is located 
adjacent to the permanent camp and can be opened and closed in segments to 
facilitate accommodating varying sizes in the work force. An 18.5-kilometer, 
14-inch pipeline was built from the Milne Point field to connect with the West 
Kuparuk pipeline and the TAP. Production from 24 wells located on 2 pads 
began in November 1985 at approximately 20,000 barrels a day. By December 
1986, production had been suspended pending a rise in the price of oil. 
Recoverable reserves are estimated at 100 million barrels (Anchorage Daily 
News, Nov. 6, 1985; Hastings, 1986, oral comm.). 

9. Red Dog Mine: The Red Dog Mine is located 87 kilometers from the Chukchi 
Sea and 145 kilometers north of Kotzebue. The seaport for the mine is located 
approximately 27 kilometers southeast of Kivalina. The road connecting these 
two points required two major agreements. The first was entered into by the 
State of Alaska, NANA (Northwest Arctic Native Association) Regional 
Corporation, and Cominco Alaska, Inc. This agreement dealt with financial 
arrangements for the construction of the transportation system. The second 
agreement was established by Congress and set the terms and conditions for a 
road easement through Cape Krusenstern National Monument. The following 
information is derived from a key data sheet prepared by Cominco Alaska, Inc,, 
in June 1987. 

Production is scheduled to begin in 1990 with 1.1 million metric tons. Full 
production at a rate of 1.9 million metric tons per year is expected to begin 
in 1993 and continue into the future. Variations in production after 1992 
reflect different percentages of lead, zinc, and other mineral concentrates in 
the ore that is mined. The operating schedule for the mine indicates that two 
10-hour shifts per day would operate 350 days per year. At full production, 
5.5 thousand metric tons per day would be mined. The tailing-impoundment area 
will be about 2.4 million square meters and will have an embankment 46 meters 
high and 752 meters long at the crest. Fill volume will be 1.9 million cubic 
meters. Life of the field is estimated at 50 years. 

The 84-kilometer road between the mine and the port facility is 9 meters wide, 
with passing lanes at 3-kilometer intervals. Nine bridges will be needed. 
Approximately a thousand metric tons of ore concentrate will be trucked per 
day to the port facility. Procedures have been established for curtailing 
truck traffic if caribou surveys--generally run in March, July, and September 
or October--indicate that caribou are migrating toward the road. When caribou 
are within 4.8  kilometers of the road, the road will be closed. 

The port facility consists of a dock and causeway 40 meters wide and 60 meters 
long that extends into a water depth of 4 meters. Ore will be loaded from a 
dock that consists of 3 cells 23 meters in diameter that are filled and 
connected with a covered conveyer system and walkway. This dock will be about 
210 meters long and extend to a water depth of 5.5 meters. 



Although shipping the ore will occur only during open-water periods (approxi- 
mately 120 days/year), port operations are expected to continue nearly year- 
round and around the clock, with 14 12-hour shifts occurring each week. 

Mine facilities will consist of a primary crusher; primary, secondary, and 
tertiary grinders; lead- and zinc-flotation and dewatering facilities; a power 
plant; water-treatment plant; service facilities; and storage for concentrate 
at the mill site. These facilities encompass approximately 6,500 square 
meters. Accommodations are expected to encompass about 9,600 square meters. 

Facilities at the port site will include living accommodations for 30, a power 
plant, storage building, desalination plant, sewage- and refuse-disposal 
system, truck-unloading shed, hopper and conveyer system to transport 
concentrates to storage, a 28,000-square-meter frame structure to store 
455,000 metric tons of concentrates, conveyer system to the shiploader, mobile 
equipment for unloading mill supplies, and 4 diesel-fuel storage tanks. 

NANA Regional Corporation--Cominco Alaska, Inc.'s, partner--will receive a 
minimum payment of $1 million a year at the onset of development and 4.5 
percent of net smelter royalties once the mine is operating. When Cominco 
recovers its investment interest, NANA's income will increase to 25 percent of 
net smelter royalties. Each following year, NANA will receive an additional 5 
percent of net smelter royalties until its share reaches 50 percent. Cominco 
also will provide vocational training so that the permanent work force at the 
mine eventually will be Inupiat. 

EXPLORATION AND POTENTIAL DEVELOPMENT 

10. Discovered Resources (Oil Fields, Gas Fields, and Mining) : Possible new 
projects that are described in Maynard and Partch, Dames and Moore, and 
S. ~raund and Associates (1985) primarily include oil reserves too viscous to 
produce and gas reserves. Although these projects are not on the immediate 
horizon, given appropriate technology, market prices, and infrastructure, they 
could be processing commercial quantities of oil or gas on short notice. 

Oil Fields: Gwydyr Bay oil is thought to be pooled in a very small area 
between two faults. The 11,000-hectare field, located north of the west 
operating area of the PBU, was unitized in 1979 and is still being evaluated. 
One well sited at the shoreline will be drilled in 1987. In the past, Conoco, 
Hamilton Brothers, Cities Service Company, and Mobil/Chevron have drilled 
approximately eight wells. A ninth well located just onshore was drilled in 
1987. 

Between 6 and 11 billion barrels of oil have been identified in the Ugnu 
reservoir, which lies in the northern part of the Kuparuk River and Milne 
Point Units. Because the oil is extremely viscous, no plans to develop the 
field have been proposed. 

The Simpson Lagoon Field consists of two wells drilled during the late 1960's. 
Although oil was found, no additional work on the field has been undertaken. 

Gas Fields: Several gas fields contain reserves that could be recovered, 
should the infrastructure for transporting the gas be constructed. Two fields 



that fall in this category already are associated with oil production. 
Estimates for gas from the Prudhoe Bay gas cap indicate 2 billion cubic feet 
per day could be extracted for 25 years without substantially affecting the 
production of oil. Proven reserves total 28,183 trillion cubic feet. Esti- 
mates of gas reserves at Endicott indicate initial production could reach 250 
million cubic feet per day for 20 to 30 years. 

Other fields with significant gas potential include Point Thomson and Gubik. 
The Point Thomson Unit is located between the Canning River and Bullen Point 
Camp. Exploration began in 1975; to date, 15 wells have been drilled. 
Although 350 million barrels of gas condensate have been estimated for the 
Point Thomson Unit, no announcements of field development have occurred (Van 
Dyke [State of Alaska, DNR], 1985, oral comm.). Production is contingent upon 
a gas-marketing scheme for the North Slope (OGJ, 1985). Gubik is located near 
the eastern border of the National Petroleum Reserve-Alaska (NPR-A) on land 
owned by the Arctic Slope Regional Corporation. Estimates reach 317 billion 
cubic feet . 
Kemik, Kavik, and East Umiat Fields contain lesser accumulations. Kemik and 
Kavik could be commercial only if a gas pipeline were constructed adjacent to 
them. East Urniat is considered noncommercial. 

Mining: Approximately 20 kilometers northwest of the Red Dog Mine (Project 
No. 9) is the Lik deposit, which contains at least 22 metric tons of lead-zinc 
ore. Once development of the Red Dog Mine opens the area for mining, this 
deposit could become economic to produce. 

Along the Chukchi Sea coast from Cape Lisburne to Wainwright, especially near 
Cape Beaufort, coal and its development also is a potential source for cumula- 
tive effects in the North Slope. During 1984, a State-funded study of coal 
resources around Cape Beaufort and the Deadfall Syncline located approximately 
6 miles east of the Chukchi Sea near Mormon Creek was conducted to determine 
if the reserves could be used as an economic replacement for the fuel oil 
currently being imported into communities, industries, and military instal- 
lations along the northern and western coasts of Alaska. The coal deposit of 
the Deadfall Syncline located 10 kilometers from the Chukchi Sea and about 65 
kilometers south of Point Lay was identified as the best source for this 
purpose. A detailed feasibility assessment was completed in 1986. Develop- 
ment of this resource has been recommended and awaits a commitment for funding 
(Arctic Slope Consulting Engineers, 1986). 

11. Seal Island: Seal Island is constructed on a lease obtained by Shell 
during the Joint Federal-State Beaufort Sea Lease Sale held in 1979. Recovery 
of 300 million barrels of oil has been estimated from a discovery announced by 
Shell in January 1984. Shell would like to start producing about 100,000 
barrels per day of oil, possibly by 1992. An oil discovery from Northstar was 
announced in January 1986. This discovery helps to define the Seal Island 
reservoir (Alaska Report, Jan. 22, 1986). Amerada Hess drilled one well and 
spudded a second from Northstar during the 1985-1986 winter drilling season 
(Van Dyke [State of Alaska, DNR], 1987, oral comm.). 



oil and 11 trillion cubic feet of gas; recoverable reserves are estimated at 
1.85 billion barrels of oil and 3.74 trillion cubic feet of gas. 

More than 90 wells have been drilled on the NPR-A (Schindler, 1983). Although 
none has proven commercial, the wells that have been drilled in Simpson Field 
(35 wells with an estimated 12 million barrels in place) and Umiat (11 wells 
with an estimated reserve of 66 million barrels) eventually may become commer- 
cial (Maynard and Partch, Dames and Moore, and S. Braund and Assoc., 1985). 
In compliance with the 1981 Department of the Interior Appropriation Act, as 
amended, the USDOI has undertaken studies and initiated a leasing program in 
the NPR-A. Two lease sales were held in 1982 in which the most promising 
areas were leased. Plans call for 1 lease sale a year for 5 years beginning 
July 20, 1983. However, no acreage was leased in 1984. Due to continued lack 
of industry interest, no sale has been held since 1984, Two areas have been 
deleted from lease-sale plans, removing approximately 3 percent of the 
estimated oil reserves. One deletion is the core of the Western Arctic 
Caribou Calving Area and the other includes approximately 85 percent of the 
black brant-molting area north of Teshekpuk Lake. Leasing on the First Creek 
Delta salt-marsh waterfowl area has been deferred 5 years. In 1985, drilling 
began on areas leased under the NPR-A program. The first well, drilled on the 
Brontosaurus Prospect about 48 kilometers south of Barrow, was plugged and 
abandoned. 

13. Oil and Gas Leasing in the Arctic National Wildlife Refuge (ANWR): The 
ANWR is situated in the northeastern part of Alaska. The boundaries of the 
coastal-plains portion of the ANWR facing .the Beaufort Sea extend from the 
Canning River Delta on the west to the Canadian border on the east. 

Controversy as to whether or not the coastal plain of ANWR should be open for 
oil and gas exploration and development led Congress to create Section 1002 of 
the Alaska National Interest Lands Conservation Act (ANILCA). This section 
laid out guidelines for the Secretary of the Interior to follow prior to 
reporting to Congress with recommendations for the use of the coastal plain, 
or 1002 area, The U. S. Fish and Wildlife Service (FWS) released its final 
legislative Environmental Impact Statement (FLEIS) on the potential effects of 
exploration and development on the coastal plain in April, 1987 (USDOI, FWS, 
1987). The FLEIS analysis was based on a 250-kilometer pipeline that would 
extend from the easternmost development hypothesized in the ANWR to TAP Pump 
Station No. 1 (see Fig. 2 of FLEIS). The conditional, economically recover- 
able resource in the mean case was estimated at 3.2 billion barrels with a 
19-percent probability of oil being present. Approximately 5,120 hectares, or 
0.8 percent of the 1002 area, would be modified from its initial condition. 
Approximately 320 to 500 kilometers of all-season gravel roads within several 
oil fields and about 180 kilometers of road between the Canning River and the 
marine facilities at Pokok Lagoon are assumed. 

The Secretary of the Interior recommended to Congress that the entire Arctic 
Refuge coastal plain (Alternative A) be made avaFlable for oil and gas 
leasing. Other alternatives identified in the ANWR FLEIS for consideration by 
Congress are: (1) limited leasing of the 1002 area (Alternative B)--there 
would be no leasing or other oil and gas activities in the traditional core- 
calving area of the Porcupine caribou herd; (2) allow further exploration 
(Alternative C)--this would include exploratory drilling, allow permits for 



obtaining additional data by the Government, industry, or both to determine 
whether or not to authorize leasing of the 1002 area; (3) take no further 
legislative action (Alternative D)--this would allow the prohibition against 
oil and gas leasing, exploration, and development to continue; and (4) desig- 
nate the area as wilderness (Alternative E)--no further study or public review 
process would be necessary for this action. 

Section 1003 of the ANILCA states that "production of oil and gas from the 
Arctic National Wildlife Refuge is prohibited and no leasing or other 
development leading to production of oil and gas from the range shall be 
undertaken until authorized by an act of Congress." This prohibition on 
downhole hydrocarbon exploration was modified as a result of the land exchange 
between the USDOI, the Kaktovik Inupiat Corporation, and the Arctic Slope 
Regional Corporation (ASRC). Through this exchange, the Native corporations 
received 37,232 hectares within the refuge. Up to three exploratory wells may 
be drilled on this acreage prior to Congressional action. As noted above, 
however, no development can proceed without Congressional approval. 

Another activity permitted in the ANWR is geophysical fieldwork. This work 
must be conducted consistent with USDOI guidelines developed to protect the 
renewable resources of the refuge (ANILCA Sec. 1002[d]). Three types of 
geologic surveys have been permitted--surface geology, gravity magnetic, and 
seismic. Between 1983 and 1985, 18 permits were issued to conduct surface- 
geology studies; some of these permitted work in multiple years. One permit 
was issued to conduct a gravity-magnetic and control-net survey. Only 1 of 12 
applications for seismic surveys was issued. More than 2,460 kilometers of 
seismic lines were run over the course of 2 winters (1984 and 1985). This 
work provided the FWS with the necessary data for the report on ANWR that was 
delivered to Congress in April 1987. No future seismic work is anticipated 
until authorized by Congress. 

14. Recent State of Alaska Arctic Lease Sales: Seven State sales were held 
in the mid-Beaufort area between May 1982 and February 1986. Approximately 
3.4 million hectares were offered. Onshore acreage included the-~rudhoe Bay 
and Kuparuk Uplands, the Colville River Delta, along the Northwest border of 
the ANWRY and in the now-defunct Mikkelsen Unit. Offshore tracts leased were 
off the Colville River Delta and in the vicinity of Flaxman Island and the 
Canning River. 

Two wells were drilled in the Prudhoe Bay Uplands near the western boundary of 
the ANWR (Sale 34 acreage). Both wells were plugged and abandoned; no further 
drilling has been proposed. One other well was drilled in acreage leased in 
State Lease Sale 36. 

15. Post-Sale Activity on Areas Leased in Previous OCS Sales in the Beaufort 
Sea: Three sales have been held for Beaufort Sea OCS oil and gas leases. - 
The first sale, held in December 1979, offered Federal and State submerged 
lands and State offshore islands. The second sale, held in October 1982, 
offered tracts primarily west of Prudhoe Bay and east of Smith Bay. Finally, 
Sale 87 offered tracts between Barrow and Canada and generally out to the 
200-meter isobath. Leases were awarded on 372 tracts totalling 786,617 
hectares. Based on projections in the Beaufort Sea Sale 97 FEIS (USDOI, MMS, 



1987a), oil reserves in the leased area are estimated to be 600 million 
barrels. In the 6 years following Sale 87, the drilling of 14 exploration 
wells is anticipated. Two platforms would be constructed for the production 
of oil, which would be pumped from 24 wells. The estimated 400 kilometers of 
pipeline are sufficient to transport oil from finds both east and west of the 
TAP. TAP capacity should be adequate for all oil coming from the North Slope. 
Production of natural gas in the Beaufort Sea, considered uneconomic at this 
time, may become economic in 20 years or more. 

Most of the drilling from leases issued in the joint sale has been done on 
State tracts. Indeed, the Endicott Prospect (Project No. 7) is located on the 
State tracts. On Federal leases, two wells drilled at Beechy Point (Lease 
OCS-Y 0191) were determined to be producible and were plugged and abandoned. 
Two wells drilled from Tern Island (Leases OCS-Y 0195 and 0196) were 
determined to be producible and were temporarily abandoned. Results from a 
third well drilled on Lease OCS-Y 0197 will be available in 1987. Some wells 
drilled from Seal Island (Leases OCS-Y 0180 and 0181) also were determined to 
be producible (see Project No. 11) and have been abandoned temporarily. 

Several wells have been drilled on leases issued in Sale 71. Both Mukluk 
(Lease OCS-Y 0334) (1 well drilled from a gravel island) and the Antares 
Prospect (Lease OCS-Y 0280) (2 wells drilled from the Concrete Island Drilling 
System [CIDS]) were determined to be nonproducible and were plugged and 
abandoned. Another well was drilled from the CIDS in 1985 on Lease OCS-Y 
0804. Drilling of the Harvard Prospect, located north of Kuparuk on Lease 
OCS-Y 0370, was completed in 1985 from Sandpiper Island, a gravel island 
constructed in the winter of 1984-1985. A discovery was announced in February 
1986, and a delineation well was begun on Lease OCS-Y 0371 (Anchorage Daily 
News, Feb. 26, 1986). In 1986, drilling on the Mars Prospect (Lease OCS-Y 
0302) was undertaken from an ice island. Boundary modifications between State 
and Federal waters may affect jurisdiction over this prospect. 

Drilling from blocks leased in Sale 87 began in the summer of 1985. Drilling 
on the Hammerhead Prospect (Lease OCS-Y 0849) north of the Canning River was 
completed in 1985. The drillship then was moved to the Corona Prospect (Lease 
OCS-Y 0871), located north of Camden Bay. The Corona Prospect was completed 
in the 1986 drilling season and the drillship was relocated to the Hammerhead 
Prospect where a second well was drilled. The Erik Prospect .(Lease OCS-Y 
0912), located northeast of Kaktovik, may be drilled in the future from the 
Kulluk, a conical drilling unit. Drilling for each of these prospects 
typically is supported by three ice-class vessels, as was done in 1985 and 
1986 when two smaller vessels were used for supplies and ice management and 
the third vessel--the Robert Lemeur, an icebreaker-supply boat--was used to 
oven the route to the drill site and perform tasks similar to the smaller 
vessels. The Belcher Prospect (Lease OCS-Y 0918), located near the Canadian 
border, is scheduled to be spudded from a drillship in August 1987. An 
exploration plan has been submitted for the Thorgisl Prospect (Leases OCS-Y 
0903 and 0904) located between the Erik and Belcher Prospects. Near Harrison 
Bay, plans call for using the CIDS to drill two or more wells on the Orion 
Prospect (Lease OCS-Y 0804) located north of Cape Halkett. Northwest of 
Oliktok Point (Lease OCS-Y 0338), Tenneco used the Single Steel Drilling 
Caisson (SSDC) placed on a steel mat during the 1986-1987 season. (See 
Roberts, 1987, for a more complete description of activities that have 



occurred and a r e  a n t i c i p a t e d  t o  occur  on p r e v i o u s l y  l e a s e d  F e d e r a l  t r a c t s  and 
b locks  i n  t h e  Beauf o r t  Sea.) 

16. A r c t i c  Slope Regional  Corpora t ion  (ASRC) O i l  and Gas Leasing: The ASRC 
i s  a f o r - p r o f i t  c o r p o r a t i o n  c r e a t e d  pursuan t  t o  t h e  Alaska Nat ive  Claims 
Se t t l ement  Act of 1971. The Corpora t ion  h a s  t i t l e  t o  2 m i l l i o n  h e c t a r e s ,  bo th  
s u r f a c e  and s u b s u r f a c e  e s t a t e ,  l o c a t e d  i n  t h e  n o r t h e r n  p a r t  of t h e  S t a t e .  The 
ASRC l a n d s  a r e  l o c a t e d  p r i n c i p a l l y  t o  t h e  west  and s o u t h  of t h e  NPR-A bound- 
a r i e s .  The ASRC h a s  l e a s e d  approximately  h a l f  i t s  ac reage  t o  v a r i o u s  o i l  
companies ( A r c t i c  Slope Consu l t ing  Engineers ,  1985).  ASRC l e s s e e s  have 
d r i l l e d  s e v e r a l  e x p l o r a t o r y  w e l l s  t o  d a t e ;  t h e  most n o t a b l e  are t h e  w e l l s  
d r i l l e d  i n  t h e  ANWR ( s e e  P r o j e c t  No. 13) and Gubik, e a s t  of t h e  NPR-A ( s e e  
P r o j e c t  Nos. 6 and 10) .  

17. Canadian Beaufor t  Sea: I n  1982, Dome Petroleum,  L td ;  Esso Resources 
Canada, Ltd . ;  and Gulf Canada Resources ,  I n c . ,  p repared  a Beaufor t  Sea- 
Mackenzie D e l t a  EIS. T h i s  d e s c r i p t i o n  summarizes t h e  i n f o r m a t i o n  found i n  t h e  
S a l e  87 FEIS (USDOI, MMS, 1984a) ,  which was based on in format ion  from t h e  Dome 
Petroleum, L td . ,  e t  a l .  (1982) EIS; Alaska OCS Region Technica l  Paper  No. 7 
(Rober ts  and Tremont, 1982);  and t h e  Beaufor t  B u l l e t i n  (June 1983).  

According t o  i t s  EIS, Canadian i n d u s t r y  a n t i c i p a t e s  t h a t  f o u r  o f f s h o r e  and 
t h r e e  onshore  r e s e r v o i r s  shou ld  be  on l i n e  d u r i n g  t h e  y e a r s  of hydrocarbon 
produc t ion .  For o i l  and g a s  e x p l o r a t i o n ,  d e l i n e a t i o n ,  p roduc t ion ,  and 
i n j e c t i o n ,  655 a d d i t i o n a l  wells a r e  expected.  Between 1987 and 2000, t h e  work 
f o r c e  w i l l  i n c r e a s e  g r a d u a l l y  t o  approximately  8,500 persons .  C o n s t r u c t i o n  of 
a g a s  p i p e l i n e  between 1989 and 1992 cou ld  employ 10,000 persons  and would 
peak i n  1990. The f i g u r e s  used f o r  t h e  1982 EIS f o r  Canadian development a r e  
based on t h e  c o n f i r m a t i o n  of a commercial f i e l d  by 1983 o r  1984, p roduc t ion  
beginning a s  e a r l y  a s  1986 o r  1987, minimum e s t i m a t e d  r e s e r v e s  of between 6 . 3  
and 32 b i l l i o n  b a r r e l s  of o i l ,  and a produc t ion  r a t e  of 700,000 b a r r e l s  p e r  
day. S ince  then ,  r e s o u r c e  e s t i m a t e s  have been a d j u s t e d  t o  9.2 b i l l i o n  b a r r e l s  
and a p roduc t ion  r a t e  of 375,000 b a r r e l s  p e r  day ( H a t t e r ,  1984). P roduc t ion  
w i l l  b e g i n  i n  1987 b u t  on a l i m i t e d  b a s i s  ( s e e  c u r r e n t  s t a t u s  below).  As a 
r e s u l t ,  t h e  d a t e s  used f o r  t h e  EIS shou ld  be  a d j u s t e d  by a minimum of 2 y e a r s  
i n t o  t h e  f u t u r e ,  and t h e  l e v e l  of a c t i v i t y  shou ld  b e  reduced,  

Options f o r  t h e  t r a n s p o r t a t i o n  system t h a t  were cons idered  f o r  f u l l  p roduc t ion  
i n c l u d e  a t a n k e r  r o u t e  through t h e  Northwest Passage,  a n  over land  p i p e l i n e  
through t h e  Mackenzie Va l ley ,  o r  a combined t a n k e r - p i p e l i n e  r o u t e .  

Current  S t a t u s :  D r i l l i n g  began i n  t h e  1960 's .  By 1985, over  150 w e l l s  had 
been d r i l l e d  i n  t h e  Canadian A r c t i c ,  b o t h  o f f s h o r e  and onshore.  Most o i l  
shows, however, have been o f f s h o r e .  Among t h e  promising f i e l d s  i s  Amauligak; 
w i t h  r e s o u r c e  e s t i m a t e s  of 700 t o  800 m i l l i o n  b a r r e l s ,  i t  i s  cons idered  t h e  
c o r n e r s t o n e  of commercial development. I n  1988, t h e  mobile a r c t i c  c a i s s o n ,  
Molikpaq, w i l l  be  used t o  produce o i l  from Amauligak on a s e a s o n a l  b a s i s .  
Shipments of 2.5 m i l l i o n  b a r r e l s  a y e a r  w i l l  be  t r a n s p o r t e d  by s h u t t l e  t a n k e r  
around P o i n t  Barrow t o  P a c i f i c  R i m  n a t i o n s .  C o n s t r u c t i o n  f o r  s u s t a i n e d  
p roduc t ion  v i a  p i p e l i n e  shou ld  b e g i n  4 y e a r s  later  (OGJ, 1987).  Other  f i n d s  
i n  t h e  a r e a  i n c l u d e  Tuk 5-29, P i t s i u l a k ,  and N i p t e r k  (OGJ, 1985).  Wells have 
been d r i l l e d  from g r a v e l  i s l a n d s ,  c a i s s o n - r e t a i n e d  i s l a n d s  ( T a r s i u t ) ,  bottom- 
founded mobile u n i t s  ( S i n g l e - S t e e l  D r i l l i n g  Caisson and Mobil A r c t i c  Ca i sson) ,  
and f l o a t i n g  u n i t s  ( d r i l l s h i p s  and a c o n i c a l  d r i l l i n g  u n i t ) .  



Tuktoyaktuk and McKinley Bay a r e  t h e  primary s e r v i c e  bases .  Addi t iona l  
f a c i l i t i e s  a r e  on Hershel  I s l and  and have been proposed f o r  King Poin t  i n  t h e  
Yukon T e r r i t o r y .  McKinley Bay's sh ip- repa i r  f a c i l i t i e s  a r e  adequate t o  
s e r v i c e  t h e  e n t i r e  range of v e s s e l s  p re sen t  i n  t h e  A r c t i c  (Evans, 1985, o r a l  
comm.) . 
FUTURE LEASE SALES 

18. Future  S t a t e  of Alaska Leasing Off shore and Onshore: Eight  l e a s e  s a l e s  
i n  t h e  Beaufort  Sea and mid-Beaufort uplands a r e  included i n  t h e  S t a t e  of 
Alaska 's  5-year l ea se - sa l e  schedule ( s t a t e  of Alaska, DNR, 1987). Offer ings  
i n  t h e  Beaufort  Sea c o a s t a l  a r e a  a r e  considered t o  have moderate t o  high 
resource  va lues .  Offshore a r e a s  extend from Canada t o  Tangent Poin t  j u s t  e a s t  
of Dease I n l e t .  Onshore a r e a s  a r e  i n  t h e  Prudhoe Bay and Kuparuk Uplands, 
C o l v i l l e  River De l t a ,  and f o o t h i l l s  of t h e  Brooks Range between Umiat and 
Anaktuvuk Pass. 

The t h r e e  s a l e s  on t h e  1986 s a l e  schedule f o r  acreage on t h e  Chukchi Sea coas t  
of t h e  North Slope Borough (Sa le  53 west of t h e  NPR-A between Icy  Cape and 
Cape Beaufar t ,  Sa l e  58 submerged lands  from t h e  no r th  end of Kasegaluk Lagoon 
t o  Cape Beaufort ,  and Sa le  60 submerged lands  no r th  of Sa l e  58 t o  approximate- 
l y  35 k i lome te r s  south  of Barrow) were de l e t ed  from t h e  1987 s a l e  schedule.  
Sa l e  45 (Kotzebue Sound) a l s o  was de l e t ed  from t h e  schedule.  However, i f  o i l  
p r i c e s  rebound, t h e  S t a t e  p l ans  t o  reschedule t h e  a r e a s  de fe r r ed  from t h e  1987 
l ea se - sa l e  schedule.  

19. Future  Federa l  OCS Leasing: 

a. Chukchi Sea: I n  t h e  Proposed 5-Year OCS O i l  and Gas Leasing Program 
f o r  mid-1987 through mid-December 1992 (USDOI, MMS, 1987b), S a l e  126 i s  
scheduled f o r  1991. A c t i v i t i e s  t h a t  could ensue from a f u t u r e  l e a s e  s a l e  i n  
t h e  Chukchi Sea would b u i l d  on a c t i v i t i e s  r e s u l t i n g  from Sa le  109. Because 
t h e  e n t i r e  planning a r e a  i s  being o f f e r r e d  i n  Sa l e  109, t h e  assumptions f o r  
f u t u r e  s a l e s  i n  t h e  a r e a  would be  t h e  same a s  f o r  t h i s  s a l e  ( s ee  Tables  11-1 
and 11-3 of t h i s  EIS). 

Of the  11.9 m i l l i o n  h e c t a r e s  i n  t h e  Chukchi Sea Planning Area, approximately 
ha l f  a r e  considered t o  have appropr i a t e  geologic  s t r u c t u r e s .  Resources a r e  
es t imated  a t  2.68 b i l l i o n  b a r r e l s ,  w i th  t h e  marginal  p r o b a b i l i t y  of success  of 
20 percent .  For t h e  mean case ,  t h e  hypotheses i nc lude  t h e  following: 20 
exp lo ra t ion  w e l l s  and 23 d e l i n e a t i o n  w e l l s  would be d r i l l e d  between 1989 and 
1996, 9 product ion p la t forms would be  placed i n  1997 and 1998, and approxi- 
mately 153 product ion w e l l s  would be  d r i l l e d  between 1997 and 1999. One 
shorebase would be  b u i l t  t o  support  production. Transpor ta t ion  could be 
e i t h e r  by tanker  o r  p i p e l i n e  o r  a combination of t h e  two. 

b. Beaufort  Sea: The Proposed 5-Year OCS O i l  and Gas Leasing Program 
(USDOI, MMS, 1987b) has  two l e a s e  s a l e s  scheduled f o r  t h e  Beaufort  Sea--Sale 
97 i n  1988 and S a l e  124 i n  1991. The b a s i c  i n f r a s t r u c t u r e  e s t a b l i s h e d  f o r  
Sa le  87 (USDOI, MMS, 1984a) and S a l e  97 (USDOI, MMS, 1987a) would be  
app l i cab le  t o  t h e  f u t u r e  l e a s e  s a l e s .  



Assumptions used for Sale 97 include a peak annual production of 105 million 
barrels per year from four platforms. Production would occur between 1996 and 
2011. During exploration and delineation (1985 through 1993), 52 wells would 
be drilled. A pipeline system linking offshore production to the TAP would be 
installed between 1990 and 1995. Onshore and offshore pipelines would each be 
360 kilometers. Approximately 4,432 hectares would be disturbed during the 
laying of the offshore pipeline. A 360-kilometer road would parallel the 
onshore pipeline. 

c. Hope Basin: The Proposed 5-Year OCS Oil and Gas Leasing Program 
(USDOI, MMS, 1987b) includes Hope Basin as a frontier-exploration sale to be 
held in 1992. The decision to initiate the lease-sale process will be made in 
light of responses to the Request for Interest. Hope Basin includes the area 
outside the State waters of Kotzebue Sound and extends west to the Inter- 
national Date Line. Hope Basin ajoins the Chukchi Sea lease-sale area to the 
north and the Norton Sound lease-sale area to the south. The conditional 
mean-resource estimate of economically recoverable oil in the Hope Basin is 
145 million barrels. 
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AI.TERNAT1VE-ENERGY SOURCES AS AN ALTERNATIVE TO THE OCS PROGRAM 

A. Introduction 

The oil and gas that could become available from the proposal could add to 
Nat~onal domest~c production. To delay or ellmlnate the proposed sale in part 
or in whole would reduce future OCS oil and gas product~on, necessitate 
escalated imports of oil and gas, andlor require the development of  alterna- 
tlve-energy sources to replace the energy resources expected to be recovered 
if the proposed sale took place. 

If the proposed sale were canceled, an additive effect of greater oil and gas 
deficits could be expected to result in increased imports; and the following 
energy actions or sources might be used as substitutes. (Some of these 
actions are not feasible at this time and may not be feasible during the 
estimated production life of the Beaufort Sea Planning Area.) 

Imported Oil and Gas 

Coal 
Coal Conversion to Synthetic Fuels 
Oil-Shale Conversion to Synthetic Fuels 
Biomass Conversion to Synthetic Fuels 
Domestic Onshore Oil and Gas 
Geothermal Power 
Solar Power 
Wind-Turbine Power 
Hydroelectric Power 
Nuclear Power 
Conservation 

See Section 8 of 
this appendix 

See Section C 
See Section D 
See Section E 
See Section F 
See Section G 
See Section H 
See Section I 
See Section J 
See Section K 
See Section L 
See Section M 

This appendix briefly discusses these alternatives. For more detailed infor- 
mation on each of these energy sources and their respective environmental 
effects, refer to "Energy Alternatives: A Comparative Analysis" (University 
of Oklahoma. 1975). prepared for the Bureau of Land Management by the Science 
and Publxc Policy Program of the University of Oklahoma and the Proposed 
5-Year Outer Continental Shelf Oil and Gas Leasing Program, Mid-1987 to 
Mid-1992 (USPOI, MMS, 1987). 

8. Imported Oil and Gas 

1. Background Considerations 

Spurred by new discoveries and competition, Middle East oil production ex- 
panded in the 1950's and 1960's New markets were opened and prices softened. 
Between 1948 and 1972, the real price of oil fell. U.S. consumption af oil 
simultaneously increased while production remained constant; imports were 
relied upon to make up the difference. 

Two major shocks to the world ail market focused public attention on oil- 
supply issues. The 1973-1974 Arab oil embargo cut off Middle Eastern oil 
sources from unrestricted trade in world ail markets and resulted in escala- 
tion of oil prices from a pre-embargo world price of $7.74 per barrel in 1970 

most likely number of 157 spills from all sources (all past and future OCS 
leasing, all domestic and impart tankering). Thus, oil spills associated with 
imports represent nearly 40 percent af all oil spills greater than 1,000 
barrels over the 30-year period used in the assessment of cumulative effects. 

3. Conclusions 

Major oil spills from tankers could result In the most significant environ- 
mental effect associated with the use of imported oil. Additional major 
environmental concerns include effects from tanker spills that occur in 
sensitive areas that are otherwise protected from oil spills, e.g., the 
Farallon Islands; air-quality effects associated with tanker ""loadings; and 
increased vessel traffic and port congestion. 

C. Coal 

I. Background Considerations 

Coal is a combustible rock that contains more than 50 percent by weight and 70 
percent by volume of carbonaceous material from the accumulation, and physical 
and chemical alteration, of vegetation. Classification of coal is based on 
chemical analysis and certain physical reactions that measure the progressive 
response of coal to heat and/or pressure. The analysis involves the determi- 
nation of four constituents: (1) moisture, (2) mineral impurity (ash), 
(3) volatile material (gas/vapor), and (4) fixed carbon (solid residue after 
removal of the gases). Based upon these constituents, coal is ranked from 
low-ranked lignite through subbituminous and bituminous coal to high-ranked 
anthracite and meta-enthracite. Ninety-seven percent of the U.S. coal re- 
serves are either bituminous (66%) ar subbituminous (31%). with the remaining 
coal being anthracite. 

Most of the bituminous coal produced in the U.S. is burned to obtain thermal 
energy for generating electricity, processing raw or manufactured material, 
and heating industrial complexes (see Tables H-1 and H-2). Other uses include 
gasification and liquefaction (see Secs. C.l and C.2 of tills appendix). 

The total demonstrated U.S. reserve base is about 488 billion tons (Table 
H-3). The Federal Government manages about 60 percent of the coal resources 
within Colorado, Montana, New Mexico, North Dakota. Utah, and Wyoming. At the 
close of Fiscal Year 1983, 18 competitive and noncompetitive coal leases were 
issued covering 22,108 acres. As of September 30, 1982, 691 coal leases 
covering 1,288,310 acres were active (USDOI, 1984). 

Coal showed a slight recovery in 1984 and 1985 after a series of setbacks due 
to the recession and the falling export market (Table H-2). Coal usage 
indicated an increase of coal consumption, particularly by the utilitxes and 
steel industries (Table H-I). Coal consumption was 791.3 million tons in 1984 
and 818.6 million tons in 1985, and coal production was 898.9 million tons in 
1984 and 886.1 million tons in 1985. 

2. Environmental Effects 

Numerous environmental effects can result from the mining and combustion of 
coal--land-disturbance effects of mining; reclamation procedures; acid-mine- 

to a postembargo price of $24.40 in 1975. The world oil market received its 

second major jolt during che 1979-1980 Iranian revolution, which once again 
reduced oil-supply levels and accelerated prices to a 1980 world price of 
$42.36 per barrel. 

In response to these events, the U.S. and the rest of the world ~nstituted a 
wide variety of measures to conserve energy and to find alternative sources of 
supply. The results of these efforts to reduce imports generally have been 
successful. The underlying market structure far energy has been alter&. 
World demand for oil peaked in 1977 and appears to be in a structural decline. 
Gross national ~ r o d u ~ t s  have been rising along with nonenergy output, alterna- 
tive-energy sources, and non-OPEC (nrganization of Petroleum Exporting Coun- 
tries) production. The overall success for these measures was reflected by 
the 1984 decline in the world oil price to about $29.00 per barrel. 

The inability of the OPEC to secure the cooperation of its members to reduce 
production and halt this price slide contributed to decisions by certain OPEC 
members to substantially increase production. During 1986, the combination of 
lower demand--initially brought about as a response to high OPEC pricing--and 
the decisions to increase rates of production resulted in very rapid declines 
I" oil prices to levels that were inconceivable only months eariler. During 
1986, world oil prices on the spot markets also frequently fell to levels well 
below $10.00 per barrel; by year's end, prices had increased modestly to 
approximately $15.00 pet barrel. 

2. Environmental Effects 

The primary hazard to the environment from increased oil and gas imports is 
the possibility of ail spills, which can result from intentional or accidental 
(tanker cssualties) discharges. For a mare detailed discussion of the envi- 
ronmental effects from oil spills. see Sectian 1V.A of this EIS. 

Intentional discharges would result largely from uncontrolled deballasting Of 
tankers. The effects of this chronic, law-level pollution are largely un- 
known. The worldwide tanker-casualty analysis indicates that, overall, an 
insignificant amount of the total volume of transported oil is spilled due to 
tanker accidents. However, a single incident--such as the breakup of the 
Torre Can on in 1967 or the Amoca Cadiz in 1978--can have disastrous results. 
FurthYer, e:en relatively smal-rom tankering of imported ail can have 
major effects on sensitive coastal environments. For example, in less than 
one year, two spills occurred off San Francisco and generated serious effects 
on marine and coastal birds around the Farallon Islands National Marine 
Sanctuary and up and down the coast of California. Over 2,000 seabirds were 
killed by the Puerto Rican tanker spill, which contacted the Farallon Islands. 

The assessment of cumulative effects in the Proposed 5-Year OCS Leasing 
Program (USDOI. MMS, 1987) includes the estimated mean number of oil spills 
associated with importing oil and refined products via tanker. The assumed 
frequency of tanker spills greater than 1,000 barrels was 1.3 spills per 
billion barrels transported. Further, only one-half of the 1.3 spills per 
billion barrels was assumed to occur in U.S. waters. The estimated most 
likely number of large oil spills from tankering of imported oil used in the 
cumulative case--based on estimated imports over a 30-year period--was equal 
to 61 spills of 1,000 barrels or greater. This compares with an estimated 

Table H-l 
Coal Consumption by End-Use Sector 

(million short tons) 

Electric Cake Other Residential 
Year Utilities Plants Industrial and 

Commercial 

Source: Energy Information Administration, Annual Energy Review 1985. (a) 
Preliminary. 

Table H-2 
Coal Over iew 

(million ahor> tans) 

Year Production Consumption Imports Exports 

Source: Energy Information Administration, Annual Energy Review 1985. ( a )  
Preliminary. 



Table H-3 
monstrated Reserve Suse 0 1  the Major Coal Pruvii~crs in the United States 

Demonslratrd reserves 
(In millions of tons) 

Underground Surface Total 

97,000 19,200 116,900 
94,000 41,400 !35,400 
140,900 95.200 236,000 - - 
131,900 155,400 488,300 

ouree: Energy Information Administration, Annual Enelgy Review 1985. 

Undergzound mining of coal has the potential to result in subsidence, dropping 
of the water table, or interception of surface-water drainages. Subsidence is 

ble in most underground coal mining. Depending upon the degree of 
tion, subsidence occurs imediately or at some future time. Subsidence 
ierupt aquifers, damage surface facilities, and trigger mud slides or 

k falls. In some cases, subsidence can lead to permanent loss of coal 

health and safety of mine workers are major concerns associated with both 

cuasion on effects associated with coal development can be found in the 
nal EIS on the Proposed Federal Coal Leasing Program (USDOI, 1974). 

a1 is transported by rail, truck, water, slurry pipeline, or conveyor belt. 
environmental effects of caal transport occur during loadin%, while 

oute, and during unloading. All forms of coal transport exhibit common 
viranmental-effect factors. All forms use land for terminallhandling plants 
for railroad installations or pipeline throughways. Rail transport and 
cks cause damage to buildings, and trucking causes major structural damage 
highways. Air pollutants and noise are emitted from engines powering the 
nsportation facility. The transport of coal necessarily involves fugitive 
t emission, whieh further affects the air quality. 

mbustion of coal results in the emission of carbon dioxide, sulfur oxides, 
d nitrogen oxides, which contribute to the problems af acid rain and poten- 
a1 climatic warming (greenhouse effect). Acid rain is being recognized as a 

r environmental concern that adversely affects aquatic and terrestrial 
ystems. Many uncombusted or purcially combusted carbon compounds, includ- 
known or putential mutagens and carcinogens such as polycyclic aromatic 

drocarbons are also emitted during coal combustion. These carbon-compound 
issione are cause for ecological and human-health concerns. 

3. Conclusions 

he major environmental effects of expanding coal production include disrup- 
ion of large areas of land surface with surface mines, additional acid-mine- 
rainage problems, and the greater air-quality effects associated with burning 
oal rather than natural gas or oil in power plants. 

Conversion to Synthetic Fuels 

1. Background Considerations 

etic-fuel development has slowed down due to the sagging price of crude 
hat resulted from a world surplus. Oil-price moderation, soaring costs, 

k of Federal assistance have led operators throughout the U.S. to 
delay, or abandon comercial synfuel ventures. Some operators have 

eir projects in order to alleviate future depression of fossil fuels. 

be converted to synthetic fuel by either gasification (synthetic gas) 
faction (synthetic liquid). These processes involve the breaking, or 
g," of heavy hydrocarbon molecules inta lighter molecules and the 
eous enrichment of the molecules with hydrogen. 
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drainage problems; problems of air pollution, including the local and global 
effects of sulfur oxides and carbon-dioxide emissions; and problems assocteted 
with transportation. While existing environmental problems related to the 
presertt caal-fuel cycle are likely to increase in scale, additional problems 
are likely to arise as new coal-gasification and -1iquefactlon plants begin 
operating. These new plants may be needed to offset the shortfall in avail- 
ability of existing fuels if OCS oil and gas is reduced through delay or 
elimination, in part or whole, of the proposed OCS leasing program. 

Coal can be mined by two methods--surface mining and underground mining. 
Surface-minable coal accounts for about 32 percent of the demonstrated coal 
reserves in the U.S. (Table N-3). Surface niining can result in effects on 
air, land, and water by creating conditions that promote water and wind 
erosion, destruction of topsoil, elimination of vegetation, and contamination 
of soil and water irom weathering of tonic strata. 

Accordins to Federal Office of Surface Mining Final EIS (1980), surface mining 
of coal completely eliminates existing vegetation, destroys the genetic soil 
profile, displaces or destroys wildlife and wildlife hebitat, degrades air 
quality in the area ,  alters the current land uses,  and--to some entent-- 
changes the general topography of the area being mined. Without diligent 
reclamation, surface-mined lands are often unsuitable for other uses. 

The Department of Energy (DOE) Environmental Development Plan on Coal Entrac- 
tion and Preparation (USDOE, 1979) reports significant water-quality degrada- 
tion from former mining sites, with severe effects an aquatic ecosystems. 
Streams and reservoirs (primarily in the eastern U . S . )  have been affected by 
sedimentation from surface mines, acid-mine drainage, and erosion of spoil 
piles from mining and coal cleaning and preparation. 

Surface-mining effects on ground water include: (I) drainage of usable water 
from shallow aquifers, (2) lowering of the water table in adjacent areas and 
changes in flow direction within aquifers, (3) contamination of aquifers below 
mine operations from leakage of mine waters, and (4) increased infiltration of 
precipitation on spoil piles. The improper removal of overburden can cause 
the loss of topsoil and exposure 0°F the Farent material, and can create vast 
wastelands. The stockpiling of topsoil from the area can destroy or alter 
many of the natural soil characteristics. 

Surface mining of coal causes indirect and direct effects an wildlife that 
come primarily from the removal and redistribution of the land surface. The 
area being surface mined (open pit) and the associated stockpiles are not 
capable of providing food or cover for wildlife. Without proper rehabili- 
tation, the area must go through a weathering period and may require a few 
years to several decades before vegetation is re-established. Broad and 
long-lasting effects on wildlife within the area can occur from this altera- 
tion of the habitat. 

Mechanical cleaning of coal also causes effects on land use.  Although the 
amount of land required for disposal of coal-cleaning wastes varies with coal- 
extraction techniques and characteristics, National estimates range from 0.3 
to 0.9 acres used per million tons of coal cleaned. 

Water is required in both processes as a source of hydrogen and for ocher 
process steps (e.g., removing sulfur compounds and as a cooling component). 
In general, lower-quality coals (lignitic, subbituminous, and bituminous) are 
more efficiently converted to synthetic fuels than anthracite (Rickert and 
Ulman, 1979). 

a. Coal Gasification 

The coal-gasification process uses coal to produce gaseous fuel products that 
car, be directly combusted in a boiler, used as chemical feedstock, or used as 
a product that can be converted inta liquid fuels ( see  Sec. D.1.b of this 
appendix). 

Three ingredients are required to chemically synthesize gas from coal-- 
carbon, hydrogen, and oxygen. The synthesis is performed by reacting caal 
under sufficient heat with steam and air. Depending on combustion (air vs.  
pure oxygen), the gas produced is either a low-Btu (100-200 Btu's standard 
it3) or medium-Btu (300-650 Btu's) gas. The medium-Btu gas can be further 
processed by methanation to produce high-Btu (950-1.050 Btu's) gas (Bentz and 
Salmon, 1981). 

Several types of gasifiers are comercially available for the production of 
low and medium Btu gas (Koppers - Tetrek, Winkler, and Lurgi). A detailed 
discussion on the chemical and design considerations, as well as a process 
description. can be found in "Environmental. Health, and Control Aspects of 
Coal Conversion: An Information Overview" (Braunstein and Copenhasier, 1977). 

Coal gasification seems to be the leading commercial-scale synfuel project 
throughout the world. In the U.S., only 30 coal-ta-synthetic-fuel projects 
were in operation in 1981. Of these, only 8 are commercial operations. The 
remainder are demonstrationlpilot plants or process-development plants. 

The state-of-the-art gasifier available for use in gasification of the highly 
caking eastern bituminous coal and ather coals is an atmospheric Koppers- 
Totzek unit. The most advanced gasifier is the pressurized Texaco gasifier. 

b. Gas Liquefaction 

Coal can be liquefied by both direct and indirect processes. Indirect-lique- 
faction processes convert coal to liquid products by first gasifying coal to a 
mixture of carbon monoxide and hydrogen (synthetic gas) and then allowing 
these gases to react in the presence of a catalyst to form liquid products. 
In the direct-liquefaction process, a coal slurry is reacted directly with 
hydrogen in the presence of a catalyst, thus eliminating the step involving 
the indlrect-liquefaction process. After hydrogeneration, the solids and 
liquids are separated. The residual solids are then burned in a gasifier to 
generate hydrogen and steam. The quality of the liquid can be either a 
boiler-fuel grade or a synthetic-crude grade. 

The Fisher-Tropsch process, which converts synthetic gas to a liquid product, 
has been operating in South Africa's Sasol plants using a commercial gasifier 
(Lurgi). These facilities convert coal mined onsite inta 27 different fuel 
and chemical products. The combined coal consumption of all three plants will 
be about 33 million metric tons per year. It is predicted that Sasol, Ltd.. 



could produce sufficient quantities of hydrocnrbon to make South Africa self- 
sufficient (Engineering and Mining Journal, lovember 1982). Four major 
direct-liquefaction processes are under development: Solvent Refined Coal 
(SRC) I and 11, H-Coal, and Donor Solvent. 

2. Environmental Ef:ects 

The major potential environmental, health, and sac~oeconomic problems related 
to coal conversion are terrestrial, air- and water-quality effects resulting 
from discharged effluents, air emissions, and solid-waste disposal associated 
with mining, transportation, and processing of the coal. (See Sec. C of this 
appendix for a discussion of the effects associated with the mining of coal to 
supply coal-gasification or liquefaction plants.) 

In its EIS on Syothetic Fuels and the Environment - An Environmental and 
Regulatory Impact Analysis (CSDOE, 1980), the DOE reports that substantial 
quantities of solid-waste material will be generated in each stage of the 
coal-conversion process. Waste material will be generated directly from the 
process that is part of the original feed, such as ash, unreacted carbon in 
the form of chars and tars, and fly ash from auhiliary boilers. Secondary 
wastes consist of added materialslchemicals, such as catalysts or coal candi- 
timers, lime fram scrubbers, and added reactants from water treatment. 

There is concern for the health and safety of workers since many hazardous and 
toxic substances are formed and used in the synfuel process. Many substances 
are zdentified carcinogenic materials that can farm in coal conversion, e.g., 
benzo(A)pyrene, dibenz(a,h)anthracene, chrysene, and 7-methylbenz(c)-acridine 
as well as aromatic amines (e.g.. naphthylamine and benridine) (USDOE, 1980). 

Air-quality emissions from coal-conversion facilities can include sulfur 
oxides, particulate matter, nitrogen oxides, hydrocarbons, hydrogen sulfides, 
ammonia, hydrogen cyanide, polynuclear aromatic hydrocarbons, nitrogen and 
sulfur containing heterocyclic compounds, and trace elements. The apprup~iate 
use of existing available technology should control source emissions to levels 
in compliance with applicable current regulations. 

Wastewater will result from numerous sources within the process. Standard 
treatment systems using flocculatian and biodigestion should prevent water- 
quality problems. 

3. Conclusions 

The major environmental effects of expanding the use of coal in synthetic-fuel 
production include air-quality effects generated by synthetic-fuel plants, 
wastewater generated in the production of synthetic fuels, and concerns for 
the health and safety of workers in synthetic-fuel plants. 

E. Oil-Shale Conversion to Synthetic Fuels 

1. Background Considerations 

The production of synthetic fuels from oil shale provides an alternative- 
energy source. Oil shale is a fine-grained, sedimentary rock containing 
material called kerogen. Kerogen is of high molecular weight and has low 

the effects of soaring costs, sagging oil prices, and delayed development. 
Many of the companies are extending their timetables and reducing production 
goals. 

In the eastern U.S., the shale deposits underlie Indiana. Ohio. Illinois, 
Kentucky. Tennessee, Michigan, and Pennsylvania. The eastern shales are of a 
lower quality than the western shales, but the deposits are more extensive. 
The eastern shale has a poor carbon-hydrogen ratio and is therefore required 
to be retorted in the presence of hydrogen. In contrast, the western shale 
requires only the application of heat to release the oil. 

There is an estimated 1 trillion barrels of recoverable reserves within U.S. 
deposits. The 1-trillion-barrel figure is based an hydrogen retorting rather 
than on Fischer assay (International Petroleum Encyclopedia, 1982). 

2. Environmental Effects 

 he conversion of oil shale to synthetic fuels will have effects on air, land, 
and water quality. These effects are related to various air emissions, 
effluent discharges, and solid-waste disposal (spent shale from surface 
retorting). 

nir-quality concerns relate to (1) the production of both criteria pollutants 
and (2) particulate matter and noncriteria pollutants associated with dust 
from mining and crushing of raw shale, and resuspension of disposed spent 
shale. 

Control of particulates resulting from the production of oil shale can be a 
problem. For large surfaces at the mine, "wetting" or vegetation of the stack 
piles is an adequate control, whereas for mare limited areas (e.g., conveyors 
and crushers), baghouse filters, scrubbers, and cyclones are used to control 
particulate emissions. Fugitive emissions due to traffic and wind are a 
potential problem and may require the use of chemical additives and best 
control-management practices. 

Sulfur in raw-oil shale amounts to about 0.7 percent by weight, either as 
organic sulfur or associated with iron pyrite. During retorting, about 40 
percent of the organic sulfur in shale appears as H S in the produced gases; 
and the other 60 percent appears as heavier sulfur Ampounds in the raw shale 
oil, spent shale, or water residuals, If shale oil or low-Btu gas from the 
retort is used for steam generation or any other combustion process, sulfur 
oxides will be formed and flue-gas-desulfuriration scrubbers will need ta be 
used for tail-gas cleanup. 

The kerogen fraction of the raw shale can contain up to 2 percent of nitrogen. 
The extent of NO formation from the use of retort off-gases or shale oil to 
hear the retort %ill be related to flame-temperature-residence time and the 
airlfuel mixture. Combustion efficiency during oil-shale retorting is not 
expected to be a sibnificant problem. HC and CO emissions will therefore be 
small. The low-Btu gas formed during retorting will either be flared or used 
fer onsite steam production with traditional flue-gas-cleanup controls. 

Water-resource effects encompass effluent control and water-supply issues. 1n 
the semiarid Piceance and Uinta geological basins in Colorado and Utah, where 

solubility in any solvent. The only practical method uf recovering iiydro- 
carbons from the oil shale is by heating the rock to high temperatures (ap- 
proximately 500'C) and thereby recovering shale oil and hydrocarbon gases--a 
process known as retorting. The retorting of oil shale can be achieved by (1) 
surface retorting, (2) in sit" retorting, and (3)  modified in sit" retorting. 

There are two methods for surface retorting of oil shale--the direct- and 
indirect-heat methods. In both cases,  heat is required to bring about pyroly- 
sis of the raw shale. In the direct-heated process, the heat is supplied by 
the creation of a combustion zone within the retort. In the indirect-heated 
processes, gases are circulated to an external reactor for combustion. Heat 
is transferred back to the retort by recirculating gases or solids through the 
retort and the external reactor. 

In situ retorting refers to a process of retorting the shale in place, vithout 
the removal of any material. This eliminates the disposal problem associated 
with surface processing. In this process, the oil shale is fractured under- 
ground, after which heat is introduced to liquefy the kerogen. The produced 
oil is then removed through wells, utilizing natural permeability. 

The modified in sit" oil-shale process involves mining or removing up to 30 
percent of the shale from the retort zone so that void volume is created and 
permeability is increased. The remaining oil shale in the retart is then 
explosively fractured and retorted in place. In the case of leached shale, 
the shale is not fractured; hot gas is injected as the retorting medium. 
Retorting can then be accomplished by moving the retorted ail either horizon- 
tally or vertically. 

After retorting, the raw shale oil is processed to remove water and other 
contaminants by a separation system that typically consists of a closed-cycle 
processing unit, such as impingement o r  centrifugal separators, or mechanical 
demisters. The principal functions of the system are separation and recovery 
of ail or gaseous products from contaminants that include water produced in 
the retorting process as well as  particulate material carried over the retort. 

Following product recovery, crude shale oil requires further treatment to 
remove nitrogen. oxygen, and sulfur compounds and to reduce viscosity and pour 
points to allow pipeline or tanker transport. Removal of the nitrogen com- 
pounds requires a special refinery process. 

Large areas of the western U.S. are known to contain oil-shale deposits; those 
in the Green River Formation in Colorado, Wyoming, and Utah have the greatest 
commercial potential. The oil-shale resources of the Green River Formation 
are estimated at 54 billion barrels of recoverable oil with an assay of 30 
gallons per ton, and 600 billion barrels of reserves in place from shale with 
an assay exceeding 25 gallons per ton. Therefore, the Green River Formation 
represents 20 to 30 times the known reserves of conventional crude oil in the 
U.S. 

Development in the U.S. shale industry is concentrated in Colorado's Piceance 
Basin, where approximately 85 percent of the western high-grade deposits are 
found (Rickert and Ulman, 1979). The oil-shale proJects, in some cases,  are 
funded or underwritten by the DOE. Several of the projects are experiencing 

most of the high-quality-ail-shale resource is found, water pumped fram mines 
or drawn for process use is expected ta be recycled or consumed. Effluent 
problems are focused on potential contamination of aquifers and surface waters 
by leaching from spent-shale piles, evaporative and lagoon concentrates, or 
burned-out in sit" retorts, rather than from direct emissions. Problems with 
in situ processes concerning backflood water and fugitive-gas emissions may 
result in contamination of ground-water aquifers. Ground-water supplies and 
surface-water supplies fed by ground-water aquifers might bq affected for very 
long periods of time, thereby creating difficulties in securing adequate water 
supplies for retort operation. 

Wastewater from surface-retorting operations (up to 8 gallons/ton of input 
shale and more from some in sit" operations) and process water from product- 
upgrading operations will have to be controlled. Wastewater can then be used 
for moisturizing spent shale. Under current planning, oil-shale developers 
envision zero discharge of their wastewaters. 

Disposal of spent shale and storage of raw shale could create land disturb- 
ances of large magnitude, potential accumulatian of toxic substances in 
vegetation, and contamination of ground waters and surface waters from runoff. 

The DOE (1980) reports that retorted shale contains varying amounts of organic 
and inorganic residuals depending on the retorting process. It presents a 
major solid-waste-management and disposal problem for the surface and modified 
in sit" operations from both the amount and its content. Retorted shale will 
have a density of about 75 to 100 pounds per cubic foot after compaction. 
This means that for every 50,000 barrels of surface-retorted shale oil 
produced, there will be enough spent shale to occupy a volume of almost 2 
million cubic feet, or about a 2-foot depth over a square mile for every month 
of operation. 

Above-ground-retorted shale from modified in situ operations would have 
considerably less solid waste for disposal. Large areas  are required far the 
storage of raw shale and the disposal of retorted shale. The resulting 
potential loss of habitat for plant and animal communities and natural erosion 
of the disposal piles by wind and water may not be fully mitigated by vegetat- 
ing or physically stabilizing the disposal piles. Problems and uncertainties 
related to the vegetation of retorted shale include water requirements, 
accumulation of toxic trace substances in the vegetation. and long-term 
stability. 

Potential problems with stability af waste piles will require several years to 
emerge, and uncertainties will remain for 10 to 20 years. Spent shale can 
either be returned to the mine or stockpiled above, in which case it will be 
compacted and vegetated or othervise stabilized to prevent erosion hy wind or  
water. Dust control will be accomplished by application of water o r  chemical 
wettzng agents. Surface-disposal options include filling valleys and recon- 
touring surfaces. The major consideration is to ensure that the large quanti- 
ties of spent shale can be economically disposed of with minimum environmental 
damage. 

The occupational work force will be exposed to en environment largely unchar- 
acterized in terms af industrial hygiene and safety analyses. The miners will 
be subject to exposure to possible toxic materials. 



3. Conclusians 

e major environmental effects of oil-shale development include: effects 
disposal of spent shale, air-quality effects from duet and vehicle 

$ions, disruption of land, the large quantities of water needed in pro- 
ing, and water-quality effects from wastewater disposal. 

. Biomass Conversion to Synthetic Fuels 

1. Background Considerations 

omass conversion is the process of transforming biomass (organic material) 
ro usable energy sources. This conversion transforms the biomass into (I) 
quid form (alcohol) or (2) methane gas. 

biornass-fueled gasification project that will convert peach pits into gas is 
anned for a greenhouse in Lodi, California. This is the first commercial 
plicatian of an automated, small-scale, biomass-fueled gasifier in 
lifornie (California Energy Commission. 1984). The gas produced will be 
ed to supply heat to greenhouses. The system will result in a substantially 
duced energy cost compared with the existing natural gas system. As a 
sult, the growers will be able to expand their growing seasons, increase 
lent yield, and expand their market to include high-energy plants. 

a. Ethanol and Methanol 

than01 fram grain is one of the alternative fuels that can be produced fram a 
eneweble resource. Ethanol can partially replace current transportation 
el8 derived from petroleum. Although ethanol can be produced from grain, 70 
rcent of the high-proof ethanol is made synthetically from ethylene gas 
rived from petroleum (USDOE. 1980). 

hanol may also be derived from any carbohydrate source, such as starch in 
rn and other grains. The DOE (1980) reports that nearly 12 billion gallons 
ethanol would be required to pradme a National 10-percent alcohollgasoline 
end by the year 2000. Assuming an average yield of 100 bushels per acre and 
ethanol yield of 2.5 gallons per bushel, this amount of alcohol would 

quire 48 million additional acres of corn production. 

an01 production is based upon the gasification of wood to produce a 
Btu gas followed by a chemical reaction to combine water and carbon 

to form hydrogen and carbon dioxide (see See. C of this appendix). 
1 carbon monoxide is combined catalytically with hydrogen to produce 

rest residue--"slash" cuttings left behind after conventional logging, and 
umplroot systems--can be used to generate methanol. A recent assessment 

astimated that forest-industry waste (lumber and pulp mills) could serve as 
the major resource for methanol production. 

b. Organic (Urban) Waste 

basic processes for converting urban waste to energy are combustion, 
rolysis, and biaconversion. Each process requires waste collection and 

H-I1 

il-riculture-biomass production and residue-removal schemes have the potential 
a significantly increase air and water erosion of the soil. Erosion of the 
oil from cleared areas is fairly predictable and can be serious in areas of 

high rainfall and hilly topography. 

Silviculture for methanol production should not contribute to air pollution as 
dusting does to farming. For a plant that would process 2,000 tans per day of 
green wood and produce 170,000 gallons per day of methanol, it has been 
estimated that 1,000 tons per day of CO.. would be vented into the atmosphere 

th the generation of methanol from wood using an estimate of 0.25-percent 
oduct loss to the air. 1.4 tons per day of hydrocarbons are estimated. The 
cility would also generate 0.44 ton per day of particulate emission from the 
inding room. When grain starch is converted to alcohol by means of hydroly- 
8 and fermentatian, approximately equal weights of ethanol and carbon 
oxide are formed in the process. 

dual wastes (solids remaining after the fermentation process) have been 
mated for a 20-million-gallon-per-day ethanol plant. The amount of raw 
e might range from approximately 12 to 55 gallons per gallon of product. 
waste may contain contaminants equivalent to 0.12 to 0.17 pound of (5-day 
hemieel oxygen demand/gallon of ethanol product). 

ximately 0.5 pound of excess activated sludge can be expected for each 
d. Assuming that the raw waste contains 0.17 pound of 
oduct ethanol, 95-percent removal corresponds to 961 tons 
1,012 Btu's produced. Excess waste will amount to 480 

r a 170,000-gallan-per-day methane plant with activated-sludge treatment, it 
s been estimated that 0.64 ton per day of BOD would be produced along with 
tons per day of waste-activated solids and5 25 tons per day of ash and 
burned carbon. 

b. Organic (Urban) Waste 

onversion processes greatly reduce municipal solid-waste volume but 
eave waste residuals that go into landfills or impoundments. The 
1 compositFon and source (domestic, industrial) of the municipal solid 
leachability of fly and bottom ash, pyrolysis byproducts, scrubber 

e, and the anaerobic digestion sludge--is a concern. Selection of 
ill sites and facility siting may be affected. 

s discharged at disposal sites (pits, ponds, lagoons) are likely to 
the same ingredients that are present in raw municipal waste and may 
azard to water resources and ecosystems. 

ant, front-end processing, storage, and transport operations may pose 
ational hazard to workers. Data indicate that dust, micro-organisms, 
s chemicals, and noise are all highest close to equipment for provid- 
storage of municipal solid waste. 

transportation. Some processes require mechanical preprocessing to separate 
the municipal solid waste into a refuse-derived fuel and other noncombustible 
and nqnblodegradable materiels. Some of the noncombustible and nonbiodegrad- 
able materials such as ferrous metal, sluminum, and glass are recyclable. 

Combustion of urban wastes in waterfall boilers is the most developed process. 
with eight plants commercially operating In U.S. cities. Urban-waste furnaces 
are being demonstrated at a facility processing 600 tons per day in Milwaukee, 
Wisconsin; and a 200-ton-per-day unit has been undergoing tests (joint Envi- 
ronmental Protection Agency [EPAI and DOE sponsorship) with 50-percent refuse- 
derived fuels at Ames, Iowa. since 1974. 

Pyrolysis or thermal-gasification processes have been tested in Charleston. 
West Virginia; Baltimore. Maryland; and El Cajon, California. Municipal solid 
waste is decomposed in an oxygen-deficient atmosphere to produce combustible 
gas and liquids. Scrubbing is used to remove hydrochloric acid, hydrogen 
sulfide, and SOr Wastewater is a byproduct that requires treatment. 

The biaconversion process for converting solid and liquid urban wastes into 
methane is in the research and early pilot-plant stages. The processes leave 
a waste-disposal problem in the form of liquid-digester residues, micro- 
organisms, and inorganic "onbiodegradable material. A DOE-sponsored digestion 
plant at Pompano Beach, Florida, and the ANFLOW project are currently produe- 
ing methane. 

2. Environmental Effects 

Biomass conversion to synthetic fuels, and its residual wastes, will have 
effects on water and air quality and on the land (erosion and nitrogen deple- 
tion of the soil). Additionally, the general public may be exposed to aes- 
thetic problems--dust, noise, and odor. 

Following is a description of the adverse effects on the ecosystem from 
biomass conversion. 

a .  Ethanol and Methanol 

Growing corn for ethanol production requires large amounts of nitrogen. In 
order to prevent nitragen loss in the soil, rotation of crops with legumes or 
the use of anhydrous ammonia would be required. The runoff and leaching of 
pesticides and fertilizers would accompany increased grain cultivation. This 
can have an adverse effect on the ecosystem and possibly on humans. 

The loss of sediments due to erosion, as well as the leaching of salts, could 
cause a wide variety of effects on ecosystems and could cause a reduction in 
land productivity. 

Extensive production of methanol from silviculture-biomass resources may 
disturb up to 50 percent (350 million acres) of current forest land. In 
addition to pollution effects, methanol production has the potential to cause 
severe ecosystem effects, such as the elimination of the range of certain 
species, elimination of threatened and endangered species. and elimination of 
specific ecotypes. 

Emissions from cambustiua and co-combustion facilities are known to contain 
fly ash, organic compounds, and trace elements and are e health-and-welfare 
concern. 

The presence of combustible dust may create explosion hazards. These opera- 
tions also expose the general public ta aesthetic problems (dust, noise, and 
odor), which can result in sit~ng problems. Traffic flow in the vicinity of 
the plant is also a concern. 

The major environmental effects associated with expanded production of syn- 
thetic fuels generated from biomass include the land erosion associated with 
farming and silviculture water-quality effects associated with wastewater 
disposal, residual solid wastes, and air-quality effects--especially from 
burning urban waste for power generation. 

G. Domestic Onshore Oil and Gas 

I. Background Considerations 

The Annual Energy Review 1985 estimated that onshore, undiscovered, recover- 
able oil resources ranged from 42 billion barrels (Bbbls) of oil with a 95- 
percent probability to 71 Bbbls with a 5-percent probability (mean resource of 
55 Bbbls). Onshore. natural gas resources range from 320 trillion cubic feet 
(Tcf) of gas with a 95-percent probability to 570 Tcf of gas vith a 5-percenr 
probability (mean resource of 430 Tcf). 

The major areas for oil and gas activities (exploration and development) in 
the U.S. are within three regions: the Rocky Mountain Region, the Mid- 
Continent, and the Eastern Overthrust Belt. According to the 1984 Interna- 
tional Petroleum Encyclopedia, 7,914 new-field wildcat wells were completed 
during 1982, with 1,402 wells completed as producers--for a success rate of 
17.72 percent. That compares with 17.67 percent producers in 1981 and a 
record 19.05 percent in 1980. The 1.402 new-field discoveries of 1982 repre- 
sent a 1.5-percent decrease from 1981. The American Association of Petroleum 
Geologists estimated that 1982's new-field discoveries contained reserves of 
651.64 million barrels of oil and condensate and 3.84 Tcf of gas--= decrease 
of 0.2 percent in liquids and 10.7 percent in gas from figures reported for 
1981. 

2. Environmental Effects 

The environment can be affected by the different phases of oil and gas 
activity--exploration and development, and production. The environmental 
effects of onshore oil and gas are similar to those already described (see 
Secs.  1V.A and 1V.R of this EIS). These include physical, biological, and 
socioeconomic effects resulting from drilling activities, transportation, and 
processing of the 011 and gas. 

In the exploratory phase, two activities--off-raad-vehicle traff~c and 
exploratory techniques--would have an effect on wildlife populations and 
habitats. Noise from heavy-duty enploratory vehicles and associated human 
involvement would adversely affect wildlife, particularly ground-nesting 



hirds, reptiles, and burrowing animals. Seismic exploration utilizes explo- 
sives, thumpers, and vibrators to test for oil and gas resuurces. These 
techniques disturb wildlife by disrupting their habitat and creating loud, 
sudden noise. 

Off-road vehicles, seismic activity. drilling of test wells, excavation of 
construction materials (sand and gravel), and building of service roads and 
drilling pads cause soil particles to become unconsolidated and increase the 
5011'6 susceptibility to wind and water erosion. The disposal of drilling 
muds and dumping of waste oil in sump pits would contaminate soils in the area 
of drilling sites. 

In areas where unstable soils are located and the patential for natural 
revegetation is law, such activities can cause long-range effects on surface- 
water quality, increase erosion, and decrease wildlife habitat and vegetative 
cover. Accidents such as fires, explosions, well blowouts, spills, and leaks 
can lead to major contamination and higher temperatures for surface waters 
when oil enters streams. ponds, or lakes, and to adverse effects on terres- 
trial vegetation. 

Oil and gas activity can cause degradation of water quality and reduction of 
water supplies. During exploration, water supplies can he lost or reduced 
from seismic testing, stratigraphic testing, and wildcat drilling. During 
exploration, the ground-water hydrology can be altered from the fracturing of 
impermeable zones below aquifers, permitting the water resources to be lost or 
reduced through vertical drainage. Well drilling can also require large 
quantities of water, especially if porous and permeable formations arc 
encountered. Oil spills andlar leaks, blowouts, and spills or leaks of 
caustic, salty, or polluted water can cause adverse effects. 

During the development and production phase, the removal and handling of water 
from producing wells and separation facilities can cause further degradation 
of surface-water quality. Upon abandonment of a producing oil field, those 
facilities chat contain residual oil, brine waste, or solid wastes may cause 
further water pollution. Batteries, tanks, sumps, and pipelines may 
deteriorate and release pollutants inta adjacent surface and ground waters. 

Injection o! additional waters into a producing well may beeome necessary 
during the production phase to obtain additional oil production through 
flooding with massive amounts of water. This may be either fresh or produced 
(brackish) water. Such production techniques generally require additional 
water resources and deplete the availability of ground-water supplies. 

3. Conclusions 

The major environmental effects associated with expanded production of onshore 
oil and gas resources include effects on pristine areas fram roads; off-road- 
vehicle traffic; and other o ~ l  and gas infrastructure that generates loss of 
natural vegetation and erosion, effects on air quality, and effects on water 
quality. 

Table H-4 
Production of Electricity from Geothermal Sources 

Net Summer 
Capacity Production 
On-Line (million 

Year (thousand kilowatts) kilowatt-hours) 

Source: Energy Information Administration, Annual Energy Review 1985. 

H. Geothermal Power 

1. Rackground Considera= 

Geothermal enerey is the heat contained in and cuntinuously flowing from the 
earth. Today, it is proving to be a viable source of energy for the genera- 
tion of electricity and space heating. There are four different types of 
high-grade geathermal reservoirs that may be exploitable--(1) the hyperthermal 
system, (2) the geopressured eystem,,(3) the molten-rock system, and ( 4 )  the 
hot-dry-rock system. At the present time, only the hyperthermal system is 
viable. 

The hyperthermal systems that are being exploited around the world have ' 
extremely high temperatures (500-600°F) and often occur at depth (frequently 
2 miles). All occur in hot, fracturrd rock with a high water content. This 
wdter serves as a heat-exchange medium that flows into the boreholes. The 
heat is then carried ta the surface and to the electrical-generating turbines. 
The pressure of the overlying rock and water generally keeps the water in the 
reservalr in a liquid state, even when temperatures are far above the liquid's 
boiling point. However, as the drill bit penetrates the cap rock of the 
reservoir, the pressure is relieved and the contained water flashes to steam. 
A few reservoirs such as  those found at the Geysers. California, and 
Lerdarello, Italy, consist of superheated, high-pressure steam. 

The largest geothermal development is underway at the Geysers Geothermal Field 
in California's Sonama and Lake Counties, located about 90 miles north of San 
Francisco. The field yields almost 750,000 kilowatts of installed electricel- 
generating capacity. Plans presently call for an additional 220.000 kilowatts 
of capacity. Predictions are that full development in the Geysers Field will 
account far about 2 million kilowatts of generating capacity by the end of the 
decade (International Petroleum Encyclopedia, 1982). Pacific Gas and Electric 
Company's complex of 17 geothermal power plants at the Geysers produced a 
record 6 billion kilowatt-hours of electricity in 1983 (California Energy 
Update, August 8, 1984). See Table H-4 for annual U.S. production of elec- 
tricity from geothermal sources. 

Another development program is underway in southern California's Imperial 
Valley. The geothermal resources present would generate more than 3 million 
kilowatts of electrical-power capacity. A second prospect. Heber, in the 
Imperial Valley, contains enough geothermal energy to provide a capacity of 
500,000 kilowatts for nt least 30 years (International Petroleum Encyclopedia, 
1982). 

Utah Power and Light has proposed a 20,000-kilowatt electricsl-pover-generac- 
ing plant fueled by geothermal energy from Roosevelt Hot Springs, in southwest 
Utah. Phillips Petroleum has also entered inta a comarciel geothermal 
venture at Roosevelt Hot Springs. The Roosevelt prospect is thought to be 
capable of supporting 200,000 to 400,000 kilowatts of power capacity. Other 
areas of patential development include the Jemez Mountains in New Mexico, 
Dixie Valley in Nevada, and Desert Peak in California. 

2. Environmental Effects 

Environmental effects from the development of geothermal resources vary 
depending upon the pre- and pastlease exploration and development activities, 

and the nature of the geothermal find. The chief effect fram the use of 
geothermal power occurs during the period of development of the field and 
construction of the steam-gathering lines and power plants. Natural steam 
does contain a small percentage of noncondensable gases, including hydrogen- 
sulfide and methane, that are vented to the air and that may affect air 
quality. Impurities in the water released from the development of geothermal 
energy also may affect water quality in the area. 

Any effects of geothermal development upon climate will be localized and 
should not affect regional patterns. Local temperature patterns will change 
by several degrees due to waste heat emitted from the power plants, particu- 
larly from the cooling towers. 

According to Department of Interior (1980) Final EIS for Proposed Leasing 
within the COSO dnown Geothermal Resource Area, the principal gaseous emis- 
sions associated with geothermal development are the noncandensable gases 
hydrogen sulfide (H S) and carbon dioxide (CO 1, end water vapor from flow 
testing and from cooling towers. In addition,'fugitive dust will be emitted 
into the atmosphere as a result of construction and vehicle activity and by 
wind erosion. 

Raise effects can result from direct geothermal activities such as well drill- 
ing and power-plant operation, and from related activities such as automobile 
and truck traffic. Koise can also result from developmental operations, 
during preparation and construction of well pads and power plants. Further 
noise effects are likely to occur during drilling, cleanout, and flow testing 
of new wells; noise associated with these activities is short-term. 

The operation of the power plant represents the ma3or long-term, continuous 
noise source resulting from geothermal development. Major contributors to the 
noise include cooling towers, turbines, end stream-jet ejectors. The cooling 
towers, which are physically large and have a large-band-frequency spectrum. 
become the dominant noise source at distances greater than 200 feet from the 
unit. 

Subsidence and seismic activities may be accentuated during the production 
phase. The potential far subsidence is greatest in hot-water systems produced 
from unconsolidated sediment. Since the majority of geothermal systems are in 
more competent rock, they are not suhject to large amounts of subsidence. 
Geothermal systems are often found in areas of seismic activity. Possible 
fault movements can rekult from the removal and reinjection of fluids causing 
cyclic variations in reservoir pressures, 

Geothermal development requires cooling water, which could displace other uses 
or degrade other supplies. It elso produces enormous amounts of liquid waste 
requiring disposal. Exploration and well drilling and construction of 
development facilities can cause short-term effects of surface erosion and 
drilling-waste disposal. This could cause alteration of surface runoff and 
erosion patterns, sediment yield, and ground-water degradation. The develop- 
ment and production of geothermal energy could lower the water table. 
Degradation of the natural water could locally reduce the temperature of the 
fluids, causing mineral precipicatfon endlor depletion of the geothermal 
reservoir. 



The amount of land used and altered ranges from zero in the very earliest 
stages of exploration to many tens of acres in d field that has undergone 
fuel-stage development. Surface-disturbing activities generally are ( I )  road 
building; (2 )  drill-pad, power-line, andlor other facility-site cunstruction; 
and (3) construction and clearance of pipelines and transmission facilities. 

Effects on wildlife could result due to increased vehicular traffic, drilling 
activities, removal of wildlife habitat, and noise associated with construc- 
tion and production activities. 

ncerns could restrict recreational use of an area until drilling operations 

3. Conclusions 

The major environmental effects generated by increased use of geothermal 
resources include the considerable noise associated with the operation of many 
geothermal-power plants, air-quality effects, development pressures in pris- 
tine areas, and water-quality effects. 

. Solar Power 

1. Background Considerations 

sun is the earth's most abundant source of energy. Only an infinitesimal 
ction of the sun's radiant energy strikes the earth. It is estimated that 
ut 180 trillion kilowatts of electricity--more than 25,000 times the 
Id's present industrial-power capacicy--is received. However, this energy 

requires conversion to a suitable form. 

Solar energy can be captured either directly through rooftop collectors, 
photwoltaic cells, and building-design features or indirectly through storage 
of solar energy in nature. In comparison to producing energy from conven- 
tional fuels, direct solar energy is relatively clean and pallution-free. 

Solar systems convert the sun's radiation into energy for heating and air 
conditioning by means of absorptive coolers, industrial-process heat, and 
electricity generation. Photovoltaic cells convert sunlight directly into 
electricity, although the relatively law conversion efficiency requires large 
collector areas. Another method of utilizing solar power is solar thermal. 
wherein the sun's rays are directed by mirrors to a central point and are then 
capable af being used as the heating source for a thermal-power plant. There 
are foul different solar-thermal systems that have different temperature 
ranges, applications, and types of collectors: (1) solar pond, 140-180-F; 
(2) flat plate, 100-2509F; (3) parabolic concentrating, 300-1,500'F; and 
(4) helioetats, 500-2.00O0F. Much of the recent work in solar-energy 
production has focused on reducing the manufacturing costs of solar 
collectors, improving their efficiencies and reliabilities, and simplifying 
their design and installation. 
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Table H-5 
Solar Energy Collector to Land Ratios 

Photovoltaic Array 1.0 2.0-2.2 
Parabolic Trough 1 .0 2.2-2.4 
Parabolic Dish 1.0 3.4-3.8 

1.0 3.0-3.8 

Solar technologies will require more land per unit of capacity than will 
conventional-enerpy systems due to the diffuse nature uf the solar resource 
and the generally low efficiencies of  solar devices. If the facility is to 
provide process steam to an industry or utility, the collectors must be in 
close proximity to the point of end use .  If the plant is electricity generat- 
ing, it must give a clear access far an electrical interconnection wit14 tlie 
local-utility-grid network. The amount of available solar radiation at a 
specific geographic location dictates the number and sire of the collectors 
required. The amount of available solar radiation can vary dramatically from 
site to site. Table H-5 gives an estimate of the collector-area-to-land-area 
ratios. 

Legal right to the sun is an important aspect of solar power. Height of 
structures. trees, or land features on adjacent land--especially on the south 
side--is important because of potential shading of the collectors. Sheahan 
(1981) reports the recommendation that there be an uninterrupted view of the 
south down to an angle of 10 degrees above the horizon and clear to the 
southwest and the southeast, to the paint where the sun rises and sets on the 
sumer solstice. This area may need to be controlled through legal restric- 
tions or land acquisition. 

Land surfaces need to be as flat as possible with grades not exceeding 10 per- 
cent. If the land is contoured, more spacing would be required due to poten- 
tial shading from collectors on the higher ground. 

Areas with excessive wind would need to be avoided, since windblom sand and 
dirt would erode mirrored collector surfaces.  Similarly, high wind could 
cause structural damage to the sail-like collectors. Hailstones and heavy 
snowfalls could also damage the collectors. In addition, adjacent industrial 
facilities may give off air emissions that could erode mirrored collector 
surfaces. 

2. Environmental Effects 

The major environmental effect of solar-energy-conversion systems results from 
the relatively large surface area required for the collectors and from disrup- 
tions that occur durtng development. During the manufacture of photovoltaic 
cells, minimal air-quality effects would result. with some water-quality 
degradation occurring due to discharge of waste-rinse solutions. Other 
effects from solar-energy development include cooling-water (aquatic-thermal- 
pollution) requirements, heigh: requirements for a solar-power tower, and heat 
and light-beam intensity from mirror collectors. 

Solar energy will not contribute to alr pollution except during the production 
of solar equipment or during the cleanins of the micrors. Increasing solar 
use will cut emissions of particulates, hydrocarbons, sulfur oxides. carbon 
monoxides, and nitrogen oxides. At the same time, solar systems will not 
increase atmospheric carbon-dioxide levels that could cause major changes in 
global climate. 

Some solar-thermal electric plants wich once-through cooling could have 
significant water requirements. Leakage and disposal of antifreeze and 
anticorrosion fluids from solar heating and hot-water systems could produce a 
minor water-pollution problem. 

The height of a solar-power tower is significant and could be potentially as 
high as 1.000 feet for a 100-megawatt plant. Therefore, if a solar-plant site 
is proposed in proximity to an airport or major airline route, special pre- 
cautions are required. 

The salar reflections from heliostats and parabolic collectors can be very 
intense, and special precautions must be taken when working in the area of 
operating collectors. The solar beam with an intensity of approximately 70 
heliostats in Albuquerque, New Mexico, melted through a one-quarter-inch steel 
plate in 2 minutes. Therefore, cleaning and maintaining the mirrored surfaces 
must be a nighttime procedure. 

Biological resources can be affected during the installation and development 
stages. There also are many possible effects from support activities, such as 
road building to provide access to the solar sites, development of electric- 
feeder and transmission lines, and construction and maintenance of substa- 
tions. Immediate habitat loss due to solar-energy development would occur 
during the canstruction of roads, solar plant, substations, and pawer- 
distribution and transmission lines. Other indirect effects include increased 
human activity, noise and visual disturbance, and subtle habitat changes, such 
as the invasion of new plant species in disturbed areas. 

3 Conclusions 

The malor environmental effects generated by increased use of solar-energy 
production include use of the major land areas needed for reflectors or 
heliostats with attendant loss of wildlife habitat; intense reflections from 
heliostats; and air- and water-quality effects associated with the manufacture 
of solar equipment. However, operation of solar-energy-production facilities 
does not cause air- or water-quality effects. 

J. Wiod-Turbine Power 

1. Background Considerations 

Wind has been used as an energy source for centuries. Historians believe that 
the earliest wind machines probably were primitive devices used to grind grain 
in Persia around 200 B.C. Manufacturers presently are producing small wind 
machines (less than 100 kilowatts) to be used in homes, farms, factories, and 
small businesses. Although the home market far wind turbines is growing 
rapidly, energy experts say that the type of wind technology most beneficial 
to the Nation will be the large turbines that feed electricity to the 
utilities. Several utilities are experimenting with wind power. 

A wind turbine needs a supply of wind in order to operate. The velocity, 
direction, and time (frequency and duration) of the wind would need to be 
calculated prior to site selection. Potential obstructions such as buildings. 
vegetation, and other wind turbines can affect the supply of wind to a wind 
turbine in two ways--the velocity can be altered, and the turbulence can be 
increased. 

A decrease in velocity means that reduced energy output and an increase in 
turbulence may also reduce the energy output and, perhaps more critically. 
reduce the useful life of the turbine. Buildings and veget-tian are more of a 



problem with small machines and with machines in urban areas. The only man- 
made structure in rural areas that would affect wind turbines is another wind 
turbine. 

Southern California Edison's 10-year resource plan calls for generation of 
2,100 megawatts of power from renewable resources by 1990. Wind turbines 
could contribute almost 7 percent of these needs and provide 1.226 trillion 
kilowatt hours on an annual basis (USDOI, 1982). Southern California Edisan 
is targeting 360,000 kilowatts of wind-generated power by 1990 (International 
Petroleum Encyclopedia, 1982). 

International Petroleum Encyclopedia (1982) reports that the Pacific Gas and 
Electric Company (PGLE) signed a contract with Windfarms, Ltd., of San 
Francisco to buy most of the 360,000 kilowatts to be generated. This project 
will entail installation of 146 wind turbines at a cost of about $700 million. 
When completed in 1989, it could yield as much as 963 million kilowatt-hours 
of electricity. 

PGLE also plans to purchase all the electricity to be generated by a wind park 
to be built by U.S. Windpower of Burlingtan, Massachusetts. The project 
involves installation of 600 harizontal-axis wind turbines at an estimated 
cost of $60 million. 

California Energy Update (August 8, 1984) reports that wind-project developers 
within California are announcing and installing record numbers of wind 
turbines. Over 2.400 wind turbines totaling mare than 250 megawatts have been 
approved by zoning commissions and planning councils or announced by project 
developers. Major permitted wind-turbine projects include Altamant Pass, a 
total of 7,626 wind turbines; San Gorgonio Pass, a total of 1.352 wind 
turbines: and Tehachapi. 280 wind turbines. A total of 2,400 turbines have 
already been erected at Altamont Pass. 

2. Envir~nmental Effects 

The primary environmental effects that would result from wind-turbine-energy 
production include adverse ecalogical effects from site development and 
presence of the structures, noise levels, interference with television recep- 
tion, and potential recreational and visual conflicts. 

Biological resources can be affected by many stages of wind-energy develop- 
ment, including initial material acquisition and processing, turbine produc- 
tion and assembly, and turbine installation and operation. There ere also 
many possible effects from support activities, such as raad building to 
provide access to turbine sites, development of electric-feeder and transmis- 
sion lines, and condtruction and maintenance of substations. Other indirect 
effects include increased human activity, noise and visual disturbance, and 
subtle habitat changes, such as the invasion of new plant species in disturbed 
areas. 

The USDOI (1982) reports that the direct effects of wind-energy development on 
biological resources include two main categories: (1) loss of animals through 
surface disturbance at turbine sites and in raad and along powerline rights- 
of-way; and (2) at substation sites, disturbance of animal behavior through 
interference with courtship, rearing of the young, feeding, and other 
necessary aspects of animal-life histories. 

turbines. In the vicinity of an appropriately oriented wind turbine, a tele- 
vision receiver will receive the scattered signals in addition to the direct 
signal. The scattering by the rotating blades of the wind turbine will 
produce both amplitude and phase modulations of the signals at the receiver. 
Since video information in television signals is transmitted by amplitude 
modulation, any extraneous amplitude modulation will, if sufficiently strong, 
distort the video reception. 

The upper ultra-high-frequency channels are found to be particularly 
vulnerable to such distortions. For a given television channel, the maximum 
distance from the wind turbine at which adverse interference may occur is a 
function of the wind-turbine-blade dimensions and orientations and the 
receiving-antenna characteristics. The sire of the interference decreases as 
the television-channel number is decreased. 

3. Conclusions 

Expanding the generation of electricity with wind power would cause the 
following major environmental effects: disturbance of sizable areas with 
thousands of giant windmills disrupting existing uses and affecting wildlife, 
visual impacts, considerable noise generated by the operation of windmills. 
and wind turbines interfering with television reception. 

K. Hydroelectric Power 

1. Background Considerations 

Hydroelectric sites operating today were developed in the early 1950's. The 
total developed and undeveloped hydroelectric power in the U.S. is 6.75 
trillion kilowatt hours (see Table H-6). 

a. Hydroelectric Dams 

Conventional hydroelectric developments convert the energy of naturally 
regulated streamflows to produce electric power. The construction of a dam 
for hydroelectric power interrupts the flaw of a river, creating a lake or 
reservoir behind the dam. This alters the physically unstable riverine 
ecosystem and shifts it into a relatively stable lacustrine ecosystem. 

PG6E's 65 hydroelectric plants produced three times more energy in 1983 
(almost 18.1 billion kilowatt-hours) than in 1982. In addition to production 
from its own hydro plants, PGLE purchased 24.5 billion kilowatt-hours of 
economical hydro power produced mainly in the Paciflc Northwest. 
Hydroelectric power accounted for 59 percent of the electricity available to 
PGLE customers ip 1983. 

b. Pumped-Storage Projects 

Pumped-storage projects generate electric power by releasing water from an 
upper pool to a lower storage pool and then pumping the water back to the 
upper pool far repeated use.  A pumped-storage project consumes mare energy 
than it generates but converts off-peak, low-value energy to high-value, peak 
energy. To meet peak-load requirements. power companies have been utilir~ng 
pumped-storage hydroelectric stations to a greater degree. There are many 

Wildlife activity would decrease significantly in the immediate construction 
area or facility site, and animal habitats near development will often be 
deserted. If associated long-term indirect effects are high, the developed 
area may be permanently abandoned. Such indirect effects include immediate 
habitat loss as well as long-term, cumulative habitat deterioration. 

The potential exists far law incident rates of calliaion between birds and 
wind-turbine generators. Placement of large turbines along ridge tops may 
affect the behavior of large soaring birds that utilize air currents deflected 
upwards by the terrain as a source of lift. Certain species, inc1udii.g small 
mammals and lizards, would be very vulnerable to crushing and other direct 
effects from construction of the turbines and roads. 

Noise effects can result from the construction of the wind turbines by earth- 
moving equipment and increased traffic on local roads and highways in the 
study area. There are a number of potential noise sources from wind-turbine 
operations. Noise would be generated from the cperation of the generator, the 
transformer, and the gearbox, and fram the wind-turbine blades. The turbine 
blades would be the predominant noise aource in the fer-field of the wind 
turbine. The other noise sources would generally be discernible only in the 
near-field of the wind turbine. 

Noise would be generated from a number of phenomena associated with wind- 
turbine-blade interaction with the air. The primary causes of noise are (1) 
fluctuating lift resulting from the interaction of the blades with the 
atmospheric turbulence of the wind, ( 2 )  interaction of the blade turbulent- 
boundary layer with the trailing edge of the blade. (3) direct acoustic 
radiation from the turbulent-boundary layer, (4) direct acoustic radiation 
from the wakes of the blades, and ( 5 )  interaction of the tower wake with the 
turbine blades on wind turbines where the blades are downwind of the tower. 
Of these causes. the first two are the dominant cauees of noise. Noise 
associated with the operation of the wind turbines has become an increasing 
concern with residents in the area of the wind park. 

Placement of the turbines in an area can cause a reduction in the area's 
suitability for recreational and other land uses. Conflicts have arisen due 
to the potential placement of wind parks in areas designed for wilderness 
review, end in areas of highly concentrated archaeological resources. Wind 
turbines are highly visible because of their height. Wind development in an 
ares would have a significant visual effect on the character of the existing 
landscape. Visual aesthetic effects would result from removal of vegetation; 
soil disturbances associated with construction of wind-twer pads, access and 
service roads, electricsl-transmission lines; and introduction of a variety of 
wind-turbine structures. 

Wind and water erosion are likely to result fram the construction of wind 
Iarms in an arid environment. Localized desert-pavement development would 
occur as a result of construction. This could result in a worsening of flood- 
hazard patential and dawnstream-sediment deposition. Changes in natural 
drainage courses could elso increase channel erosion, 

Wind turbines may interfere with television reception by causing visual 
distortions. Sengupta et al. (1980) report that interference to television 
reception is caused by the scattering of television signals by the wind 

Table 5-6 
Hydroelectric Power in the United States - Total Potential 

Average Annual 
Geographic Division Generation 

(1,000 kilowatt hours) 

New England 13.589.232 
Middle Atlantic 37,763,815 
East North Central 9,779,997 
Vest North Central 17.645.343 
South Atlantic 34,324.480 
East South Central 27,879,762 
West South Central 10,585,090 
Mountain 97,658,028 
Pacific 249.284.546 
Alaska 176,290.145 
Hawaii 333.400 

Total - United States 675,133,838 

Source: Federal Power Camission, 1976. 
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s to pumped-storage hydroelectric power, which increases the number 
acceptable for construction of dams whose primary purpose is to 

ak-power needs. 

vely small streamflows can support large generating capacities, since 
is stored and a portion of it can be reused. The pumped-storage plant 

does not require a large stream in a deep, natural valley. 

ounced in 1984 that the Helms Pumped-Storage Project, the largest 
tric plant in iCs 65-plant hydro system, had begun commercial opera- 

n. Located about 50 miles east of Fresno, California, the plant produces 
ctricity during peak hours by drawing water from the Courtright Reservoir. 
e the water passes through the hydraulic-turbine generator, it is released 

shon Reservoir. The units are then reversed and the water is pumped 
to the Courtright Reservoir for use during the next peak period. Each 
three units at the Helms Project is capable of generating 402,000 

tts (California Energy Update, July 1984). and total capacity would be 
imately 1.2 million kilowatts. This makes any one of the units among 
rgest reversible hydroelectric systems in the world. 

. Environmental Effects 

generation of hydroelectric power causes a variety of environmental 
ts. The fallowing information describes effects resulting from hydro- 

tric dams and pumped-storage projects. 

a. Hydraeleetic Dams 

ruction of a dam represents an irreversible commitment of the land 
ces beneath the newly created lake. Flooding eliminates wildlife 
t and prevents uses such as agriculture, mining, and some recreational 
ties. The interruption of the river's flow, even if only temporarily 
Led during the period required for the reservoir filling, can affect 
re and fauna downstream. However, with the construction of a dam, new 

red reereatlonal facilities will be generated. 

es in the hydrolo~ic system resulting from the construction and operation 
hydroelectric dam are physical but can directly and indirectly bring 

t changes in all the dependent biological and human systems. 

the construction of a dam, the relative stabilization of the water level 
the basin would affect the volume of discharge and current velocity dawn- 
ream, thereby affecting the energy flow of the ecosystem. Increased input 
ground-water supplies could result in possible benefits to distant 
ers. In comparison to the previous riverine ecosystem, reduction in 
dity through settling of sediments and possibly from the reduction of 
ion in the new lake could result. Furthermore, probable reduction of 

bidity downstream may also reflect settling (basin action) of the reser- 
1. in addition to benefits of stabilized water flow through the system. An 
rease in basin evaporation loss could occur due to (1) the existence of a 
e open body of water and ( 2 )  increased evapotranspiration of emergent 

hange of water chemistry would be detectable within the reservoir, and in 
e eases would cause stratification of the water, represented by deep-water, 
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major environmental effects associated with increased use of hydroelectric 
r include irreversible commitment of the land and resources beneath newly 
structed lakes, modification to destruction of river o r  streamflow patterns 
ow the dam, and changes in the ecology of the floodplain below the dam. 

. Nuclear Power 

1. Background Considerations 

ial use of nuclear fission as an energy source has a history of less 
years. This first electric-power-generacing plant went into operation 

ppingport, Pennsylvania, in 1957. At the present time, there are 95 
e nuclear-power-generacing plants in the U.S. with a sumer capacity of 
illian net kilowatts (see Tables H-7 and H-8). Although nuclear energy 

an alternative-energy source, delays and cancellation af plants have 
urred. Since the incident at Three-Mile Island occurred, it has been 
ued that nuclear-power plants are unsafe and uneconomical. 

o main types of nuclear reactors include light-water reactors--which are 
used in the U.S. breeder reactors, and gas-cooled reactors--which are 

the United Kingdom. Light-water reactors include two types--the 
vater reactors and pressurized-water reactors. The fuel in both is 
slightly enriched uranium in the form of oxide pellets contained in 

inless-steel and zircaloy tubes. Water is used as both coolant and 

he boiling-water reactor, the cooling-water boils in the core, and the 
0 generated is used directly to drive a steam turbine, thereby driving a 
rator. The steam is then condensed to water and pumped back to the 
tor to complete the cycle. Thus, the reactor acts as the boiler in the 

he pressurized-water reactors, the core-cooling water is kept at a very 
pressure and is heated to 600°C. The water is then sent to n separate 
exchanger, where a secondary vater supply is bailed and used to drive the 

ablem with the boiling-water-type reactor is that the cooling water 
s radioactive from slight leaks in the thin cladding of the fuel rods 
radioactively induced by the neutrons just ~utside the cladding. The 

ve steam goes directly to the turbines, so great care must be exer- 
avoid steam leaks in the turbine. This problem is avoided in the 
-water-reactor system, because the cooling water and the steam for 
turbines are separate. 

al. (1983) report that there are two main criticisms of light- 
ated reactors. First, it is alleged that the technology of welding 
eavy steel sheets of the pressure vessels is not capable of provid- 
cessary reliability. This is important due to the potential catas- 
t woold occur if the pressure vessel ruptured. Second, there are 
le etfects of a sudden failure in the water supply to the care; if 
red. the large mass of fuel and radioactive-fission products could 
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oxygen-depleted zones. These zones would be unable to support fish life. 
Decomposition within the reservoir of submerged vegetation end organic 
material may produce an explosive release of chemical nutrients into the 
biosystem. Alteration of water temperature would occur ndt only within the 
reservoir but also downstream, influenced by lake-water outflow from the oam. 

Depending on factors such as moisture content, temperature, and movement of 
air masses, along with regional topography and sire of reservoir, alteration 
in the local microclimate may result from a hydroelectric impoundment. 

The biological systems in the reservoir area and downstream usually show 
marked changes as a result of the dam's effect on the hydrologic system. This 
can have an effect on both terrestrial and aquatic ecosystems. The terres- 
trial habitat above the dam shrinks as the reservuir fills, yet the landlwater 
lnterface increases. Both factors will be reflected in the floral and faunal 
changes. 

If seasonal flooding has been arrested downstream, long-established patterns 
uf waterlsoil-fertility relationships would be altered. Net reduction of 
soil-moisture content and changes in nutrrent input and nutrient cycling would 
result in changes in flora and fauna. 

The initial flooding that covers plants, animals, and organic-soil components 
sets the stage for a sudden release of nutrients into the water. This can 
cause an increase in the density and extent of higher aquatic plants. An 
increase in the aquatic plants within the reservoir can, in turn, cause inter- 
ference with human activities such as boating, fishing, and even power genera- 
tian (should the turbines or water intakes become clogged). 

For migratory aquatic (e.g.. fish) species, a hydroelectric dam may act as a 
physical barrier that can be ultimately destructive to a species population. 

b, Pumped-Storage Projects 

Lakes and impoundments created for pumped storage are usually much smaller 
than those created by dams. The effect on local water systems caused by the 
construction of a dam can be severe (see Sec. 5.2 of this appendix) and can 
affect total changes in the area. The pumped-storage-projecf changes need not 
be as great, since they are physically smaller and constitute branches of 
local water syetems. Water in pumped-storage systems can be reused. h'atural 
flows are required only for make-up purposes and the initial filling. 
Percolation from the upper reservoir into locally surrounding land can cause 
land instability and water-quality effects. The reservoirs can cause 
disruption of migratory- fish soecies. Nonmieratorv soecies seem to survive " . .  
in the upper reservoirs; therefore, this area can be utilized for 
sportfishing. 

Although each case is special--involving local characteristics of terra?", 
water quality and flow patterns, fish populatioos, human factors, and effects 
on visual appearance of the countryside--the total adverse effects are less 
than those of the conventional hydroelectric-power plant. 
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the remaining 67 percent going to the cooling water, thereby requiring larger 
amounts of coaling water and discharging greater amounts of waste heat to the 
water than comparably sized fossil-fuel plants. In comparison, per unit of 
electric energy generated, modern fossil-fuel plants contribute 1.2 units of 
aquatie-thermal pollution, while nuclear plants contribute 2.0 units. 

Thermal pollution causes damage by upsetting or modifying aquatic ecosystems. 
Thermal pollution can disrupt an ecosystem in a variety of ways: (I) large 
temperature increases that can kill many aquatic species; (2) reduction of 
available oxygen (as temperature increases, solubility of oxygen decreases); 
(3) alteration of the rate of biological activity (i.e., rapid growth of algae 
or pond weeds); (4) reduction of resistance to diseases; (5) alteration of 
behavior patterns; and (6) providing a competitive advantage to species that 
can tolerate temperature changes. 

Increased concern has been raised regarding the potential danger of radiation 
leakage. When an organism sustains a large dose of radiation, acute somatic 
damage can result. Radiation can cause fatal damage to a large number of 
cells, resulting in sickness (nausea, vomiting, headaches, weakness, and 
sometimes death) and delayed somatic damage when an organism receives a dose 
of rediat~on that is not fatal. Cells that are lethally damaged by the dose 
will not reproduce and will be eliminated. Cells that are nonlethally damaged 
will stay with the organism and may later cause malfunctions (cancer, cata- 
racts, prenatal abnormalities, and nonspecific shortening of lifespan). 
Genetic damage may result where a reproductive cell is nonlethally affected, 
and this may give rise to a genetically defective offspring. 

While effects associated with an accident in a nuclesr-power plant are seri- 
ous, a more long-term effect can result due to the storage problems associated 
with the waste products from power generation. Lov-level radioactive wastes 
from normal operation of a nuclear plant must be collected, placed in protec- 
tive containers, and shipped to a federally licensed storage site and buried. 
High-level wastes created within the fuel elements remain there until the fuel 
elements are processed. There exists a potential far radioactive leakage 
during transportation activities or accidents. 

Low-level radioactive solid wastes are buried in near-surface trenches at 
specific sites where topography, meteorology, and hydrology are such that 
migration of radioactivity is not anticipated. Low-level waste from a 1.000- 
megawatt plant and the fuel-cycle activity attributed to the plant require 
about 2.0 acres of land per year. 

High-level wastes are currently stored as liquids in tanks, although storage 
in bedded-salt formations deep underground has been suggested. Spent fuel is 
currently stored at facilities licensed by the Nuclear Regulatory Comission. 
Plans call for recavering unused fuels at reprocessing plants, solidifying the 
wastes, and placing them in storage at Federdl repositories. 

The effects associated with the mining and milling of uranium ore are similar 
to those for coal mining (see Sec. C of this appendix), with the exception of 
radioactive tailings and water being produced. 

become so hot as to cause a meltdown. From a meltdown, radioactive 
containment could possibly infiltrate the graund-water supply and become a 
hazard. 

In breeder reactors, neutrons are captured by U238 to form PJ239. No modera- 
tor is used in the reactor core to slow the neutrons down; as a result, the 
neutrons are captured by the uranium. From this reaction, the reactor 
produces significant quantities of plutonium. 

The breeder reactor has some unpleasant characteristics that are reg rded by 
its critics as rendering it unacceptable for generating electric power. The 
first of these is that plutonium is highly tanic. It also has a very low 
thermal conductivity that adds to the difficulty of extracting the heat from 
the reactor core. Further, there is no moderator. The core runs at a very- 
high-energy density and must be cooled, not by water or by a gas, but by a 
liquid metal--sodium. Therefore. the sodium must reach extremely high speeds 
in the tightly packed core in order to remove the heat that is generated. 
Failure to remove the heat would lead to a situation that could cause a 
meltdown, if left uncorrected. 

Sodium reacts explosively with water. In the breeder reactor, the sodium is 
pumped around the reactor core at an elevated temperature; after a while, the 
coolant becomes radioactive. Any rupture or leak in the cooling system would 
cause an extremely violent reaction. 

Another major erlticism of the breeder reactor is that it uses plutonium in 
its fuel. The fuel rods are enriched in PU239, which can be used as fuel for 
a nuclear bomb. However, ~t is likely that any country with the capability to 
build and operate a series of nuclear-power facilities an a conrmercial scale 
also will have the capability to construct the rather less complex facilities 
needed to prepare fissile materials for nuclear weapons. 

Most failures of commercial reactors have been minor in nature except for the 
incidents at Three-Mile Island and Chernobyl. U.S.S.R., which indicate the 
potential dangers of nuclear-power generation. Since the Three-Mile-Island 
incident occurred, there has been a large increase in public concern for the 
safety of these power plants. Attempts have been made to stop all future 
construction and shut down all existing nuclear plants in some areas. Yet 
dependence on this power source tends to preclude total shutdown, because no 
suitable alternative is available. 

2. Environmental Effects 

In addition to numerous land use and ecological effects associated with the 
construction of a nuclear-power plant, there are environmental effects that 
may result from the utilization of nuclear energy. These include thermal 
pollution of coaling water, leakage of radiation into water and air, produc- 
tion and transport of the fuel to the use site, radioactive-waste management 
including transportation and storage or disposal, and the potential for a 
catastrophic nuclear-reactor accident. 

Nuclear plants are essentially the same cooling process as fassil-fueled 
plants and, thus, share the problem of heat dissipation from cooling water. 
However, nuclear plants obtain 33-percent convereion to electricity with all 

3. Conclusions 

The major environmental effects associated with expanded use of nuclear energy 
include the need to mine, process, and use radioactive materials that would 
result in the release of small amounts of radiation; disposal of the heated 
cooling water; difficulties associated with selecting and using a suitable 
disposal site for spent fuel; and considerable public concern about possible 
accidents. 

M. Conservation 

1. Background Considerations 

This aectian briefly addresses reducing energy consumption through a variety 
of improvements in the energy efficiency of each of the five energy-consuming 
sectors of the U.S. ecanomy--transpartation, residential, comercial, indus- 
trial, and transformation. Over the past decade, projections of future energy 
consumption by the U.S. have changed dramatically as a result of much higher 
world energy prices. A decade ago. projections of U.S. energy consumption in 
the year 2000 ranged from 150 to 175 quads. The NEPPP's 1985 projections of 
energy consumption in the year ZOO0 range from a low of 88.8 quads in the high 
U.S.-energy-efficiency ease, to a high of 104.8 quads in the high U.S.- 
energy-supply case, with the reference case-at 98.6 quads. (The 1985 NEPPP 
was prepared before the rapid decline of world oil prices in 1986. If lower 
world oil prices persist, future U.S. energy consumption will increase in 
response to both lower prices and higher world economic wealth. Nevertheless, 
projections of future U.S. evergy consumption include substantial improvements 
in the efficiency with which energy is used in the U.S. economy.) Table H-9 
provides a comparison of the projected energy consumption for each sector 
under the assumptions of bath the NEPPP-reference case and the high 
U.S.-energy-efficiency case. 

The NEPPP-reference case includes future improvements in energy conservation 
that are both technologically expected and economically efficient. Future 
energy consumption is projected for each sector using the energy-conservation 
improvements that are either already available or expected, given anticipated 
technological improvements. The rate at which these energy-conservation 
improvements enter in the NEPPE-reference case is determined by consumer 
preferences under projected future energy prices. Projected improvements in 
energy efficiency play a major role in the projected future energy consumption 
by each sector of the U.S. economy. 

Within each of the five categories of energy use, the demand for energy 
services is the result of two typically 0ffsettir.g trends--an upward trend 
caused by population and economic growth, and a downward trend caused by 
increased efficiency in the use of energy stimulated by higher energy prices. 
Brief summaries of the expected energy conservation for each sector, which are 
abstracted from the 1985 NEPPP-reference case. are presented below. 

In the residential sector, energy is consumed for space conditioning, light- 
ing, and operatinR appliances. Total energy use in this sector is dependent 
on the total number of households and the energy consumed by each. The Census 
Bureau estimates that, between 1984 and 2010 (the projection period far the 
1985 NEPPP), the number of housing units will increase by 30 percent. The 



e high-energy-efficiency case in the 1985 NEPPP used assumptions that 
nerate a 10-percent improvement in the overall end-use efficiency in the 
ar 2000 by comparison to the reference case. The efficiency assumptions 
a t  were changed to generate this improvement include the consumer discount 
re, the energy demand per unit of industrial output, and the fuel efficiency 
each transportation mode. Perhaps the most important factor is the assumed 

hange in the discount rate that consumers use in deciding to purchase highrr- 
fficiency equipment like furnaces, air conditioners, and insulation. (By 
ssuming a lower discount rate for consumer decisions, the economic attruc- 
tiveness of energy-efficient investments is improved.) Further, the high- 
energy-efficiency case decreased the energy use per unit of industrial output 
such that energy use was I5 percent lower than in the reference case. The 
higher-fuel-efficiency assumptions for the transportation sector increased 
actual road mpg 10 to 12 percent over those used in the reference case. (See 
Table H-9 for the full sector-by-sector comparisons and the changes in total 
energy consumption over the projection period.) 

Five major types of conservation options are often proposed as substitutes for 
wide variety of energy-development projects: (I) improved gas-mileage 

erformence, ( 2 )  greater use of mass transit. (3) improved energy efficiency 
f household appliances. (4) higher energy efficiency in the industrial and 
amercial sectors, and (5) augmented public and private research in energy 

servation. The proposals to use conservation rather then to develop an 
rgy resource typically start with an observation of historical improvements 
the efficiency of energy use in the U.S. and other economies. They then 

ecific rate or amount of future improvement and calculate energy 
the difference between present-use rates and the assumed future- 
All such proposals should be examined against the information 
e concerning projections of future gains in U.S. energy effi- 
considerable further improvements in energy efficiency are part 
ations built into the projections of future energy consumption. 

us. much of the calculated energy savings or conservation assumed for each 
the five major energy-conservation options are already counted. 

Nearly ell ener~y-conservation policies can be classified in one of five broad 
categories--price, supply restrictionlallocation. regulation, incentives, and 
information. 

Price: Energy consumption would be cut by relying on consumers' reaction to 
7 

higher prices, either for petroleum or for all forms of energy. 

In order to reduce energy consumption, energy 
d to a fixed level. Then, employing some 

, the limited supply would be 

: Regulations could be developed that would place restrictions on 
could be used and would outlaw those usss or technologies tho~ght 

rs to be the most wasteful. 

: Incentives, usually monetary. can be developed for energy-saving 
roductiol and consumption. On the other hand, disincentives, such 
ould be used to discourase specific kinds uf waste. 

estimated 1984 average end-use efficiency for the rr.iidenri.ii sector was 1 2  
percent. The rate of energy-efficiency improvements is projected to be 1 4  
percent over the 1984-to-2010 period. Thus, the net result under the 
assumptions of the NEPPP-reference case is a ~radual lncreabe In total- 
residential-energy consumption. 

In the commercial sector, energy also is consumed for space conditioning, 
lighting, and operating appliances. Since 1970--apparently in response to the 
energy-price increases of the last decade--commercial-energy use per square 
foot has been declining at n little less than 2 percent per year. The esti- 
mated 1984 average end-use efficiency of the commercial-sector equipment was 
81 percent. The pattern of increased energy efficiency in the commercial 
sector is enpected to continue through the projection period. The net result 
may be a leveling off in the commercial-sector-energy payments per square 
foot, despite the projected increase in energy prices. 

The industrial sector consumes energy resources far space conditioning, 
lighting, operating machinery, and feedstocks used to manufacture certain 
prcducts. In response to the energy-price increases of the 1970's, the 
decline in energy use per unit of industrial output accelerated from 2 percent 
per year to 4 percent per year. It is likely that the rate of energy- 
efficiency improvements has peaked and, therefore, that an average improvement 
of 2 percent per year is used in the projections. Decreased energy use per 
unit of output is projected to result from improved process efficiency and a 
change in the product mix being produced, with energy-intensive productions 
decreas~ng as a shore of the total. 

Motor vehicles ( cars  and trucks) use the largest share of energy consumed-- 
about 75 percent--to transport people and goods. About one-fourth of the 
energy consumed in the transportation sector is used in the operation of 
pipeline, air, rail, and marine transportation. Because of improvements in 
both the design arid mechanics of motor vehicles, it is estimated that the 
actual road miles per gallon (mpg) for the entice fleet of motor vehicles has 
increased by as  much as 85 percent since the early 1970's. (The actual rood 
ntpg for the entire fleet of cars and trucks should nut be confused with the 
EPA's eatimated mpg for new c a r s . )  The 85-percent improvement in the actual 
road mpg represents less than a 2-mpg improvement for the entire fleet of cars 
and trucks to its present level of around I5 mpg. Improvements in the energy 
efficiency of the total U.S. fleet are expected to plateau at around 23 mpg 
toward the end of the projection period. However, the average fleet road mpg 
will continue to increase beyond 2010. 

The two energy-transformatioi~-sector industries are electric utilities and 
synthetic fuels. Large energy losses are unavo~dable in these industries. In 
terms of energy actually delivered to the end-use sectors, the utility indus- 
try has been, for at least the last 20 years, and is expected to continue to 
be around 32-percent efficient. This is not to say that little has changed or 
will change in the utility industry. In the 1960's. coal and hydro facilities 
lost share to oil and natural gas. In the 1970's, this movement reversed; and 
oil and gas last share to coal and newly completed nuclear facilities. This 
trend is expected to continue through the year 2000. See the sections of this 
appendix that address coal and nuclear and synthetic fuels for further discus- 
sion of these trends. 

Information: Programs would be developed to change consumers' habits of 
energy use, either by exhorting them to change their lifestyles or by pointing 
out the economics and other advantages of particular energy-saving practices. 

2. Environmental Effects 

The reduced production and consumption of energy resources associated with 
various energy-conservation proposals generates much of the public appeal for 
these proposals,. Simply by learning to use less energy, which appears co have 
neither cost nor environmental effects, the adverse environmental effects 
caused by production and use of the energy resources conserved will be avoided 
or reduced. Potential energy savings through conservation methods would 
result in reduction of the environmental effects associated with energy 
production and use. 

This summary of the environmental effects of energy conservation separates 
possible future energy conservation into two parts. The first is the energy 
conservation that is expected to occur as a result of improved technology in 
response to future energy prices. This part is included in the 1985 NEPPP- 
reference case, and it is called "expected conservation" in this summary of 
environmental effects. The second part of possible future energy conservation 
includes all additional energy conservation that could result from changes in 
government policies. (These possible policy changes are summarized at the end 
of Sec. M.1 in this appendix.) This part of possible future energy conserva- 
tion is called "additional conservation" in this sumary of environmental 
effects. 

The environmental effects associated with the expected part of possible future 
energy conservation are wholly beneficial. The reductions in energy consump- 
tion in the four energy end-use sectors expected to occur under the assump- 
tions of the NEPPP-ceferance case will mean that fewer pollutants assoelated 
with energy use will be emitted. 

The environmental effects associated with the additional part of possible 
future energy conservation are primarily beneficial. The reductions in future 
energy use that could result from changes in government policies would further 
reduce the levels of pollutants associated with energy use. 

There are, however, costs assaciated with the additional conservation 
scenariu. Energy-conservation improvements that are mandated by gavernment 
programs rather than in response to consumer preferences reduce the total 
value of the Nation's goods and services and thus reduce National income. 
Such reductions are a form of adverse effect on the quallty of the human 
environment. 

Conserving energy resources under government-policy changes could require 
considerable investments in new or retrofitted equipment. There are environ- 
mental effects associated with production of the capital goods needed for most 
energy-conservation options. For example, production of the more fuel- 
efficient boilers used in retrofitting existing commercial and industrial 
buildings would generate a variety of adverse environmental effects that 
otherwise would not occur. Similarly, in order to render existing buildings 
more energy-efficient, materials whose production entails adverse enviran- 
mental effects may be used. 



3. Conclusions 

Reduction of the environmenLal effects associated with production and 
consumption of energy resources is one of the primary advantages of energy- 
conservation measures. However, the investments and programs often associated 
with improved energy efficiency generate environmental effects. Thus, energy- 
conservation options are not void of environmental effects. 

N. Combination of Alternatives 

A combination of some of the mast viable energy sources available to this area 
(discussed above) could be utilized to attain an energy equivalent comparable 
to the estimated production within the anticipated field life of this proposed 
action. However, in order to attain the needed energy mix peculiar to the 
infrastructure of this area, this combination of alternatives would have to 
consist of energy sources--attainable now or within the suggested timeframe-- 
that are transferable to the technology presently used. Viable substitutes 
would have to be available for the petroleum and natural gas required by the 
petrochemical-industrial complex; the petroleum used for the transportation 
sector; and the electricity and fuels used in residential and commercial 
S ~ C  tors. 

Allowing favorable technologies and economies, the most viable domestically 
available energy alternatives would probably consist of the use of coal. oil 
shale, tar sands, and biomass to produce synthetic liquids; nuclear energy and 
coal to compete for the utility market; and renewables to supply a sizable 
portion of total energy requirements. The environmental effects of each of 
these alternatives have been discussed briefly in the previous sections. The 
result will be a long-term energy-supply transition from crude oil to 
alternative-energy sources and less dependence on oil imports. Such patterns 
will require new and efficient technologies, major capital investments, and a 
high rate of growth in coal production. 

The future U.S. energy-source mix will depend on a multiplicity of factors-- 
the identification of resources, research-and-development efforts, development 
of technology, rate of economic growth, economic climate, changes in lifestyle 
and priorities, capital-investment decisions, energy prices, world oil prices, 
environmental-quality priorities, government policies, and availability of 
imports. 

It is unlikely that there will ever be a single definitive choice among energy 
sources, or that development of one source will preclude development of 
others. Different energy sources will differ in their rate of development and 
the extent of their contribution to total U.S. energy supplies. Understanding 
of the extent to which they may replace or complement offshore oil and gas 
requires reference to the total National energy picture. Relevant factors 
are: 

-- Historical relationships indicate that energy requirements will grow in 
proportion to the gross National product. 

the subst~tution of capital investment in  lie^ of energy, e.g., 
insulation to save fuel. Other potentials for lower energy use have more 
far-reaching effects and may be long-range in their implementation--they 
include rationing, altered transportation modes, and major changes in 
living conditions and lifestyles. Even severe constraints on energy use 
can be expected only to slow, not halt, the growth in energy *equlrements 
within the timeframe of this statement. 

-- Energy sources are not completely ~nterchangeable. For example, solid 
fuels cannot be used directly in internal-combustion engines. 
Fuel-conversion potentials are severely limited in the short term. 
although somewhat greater flexibility exist; in the longer tern and 
generally involves choices in energy-consuming capital goods. 

-- The principal competitive interface between fuels is in electric-power 
~lants. Moreover, the full range of flexibility in energy use is limited 
by environmental considerations. 

-- Regulation of oil and gas prices lowered the price below the product 
level that refiners (and consumers) paid for domestic oil and prevented 
the incremental cost of all domestic producing fields from equating to 
the price of imports. This impaired the economy's ability to adjust to 
world energy prices. Under deregulation, the real prices of oil and gas 
will be closer to the marginal costs of alternative energy. 

-- A broad spectrum of research and development is being directed toward 
energy conversion--more efficient nuclear reactors, coal gasification and 
liquefaction, liquefied natural gas, and shale retorting, among others. 

Several of these factors could assume important roles in supplying future 
energy requirements, althougl~ their future competitive relationship is not yet 
predictable. 

-- Energy requirements can be constrained to some degree through the price 
mechanisms in a free market or by more direct constraints. One important 
type of direct constraint that operates to reduce energy requirements is 
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INTRODUCTION 

One of the major permits required for  the operation of oil and gas 
dr i l i ing facilities is a National Pollutant Discharge Elimination System (NPDESI 
permit under the Clean Water Act (the Act or CWA hereafter) for discharges 
into marine waters. Authorized discharges from oil and gas dri l l ing opera- 
tions inciude dri l l ing muds and cuttings. sanitary and domestic wastewater, 
desalination uni t  discharges, boiler biowdown, uncontaminated ballast and 
bilge water. blowout preventer fluid. excess cement slurry, deck drainage. 
non-contact cooling water. f i re  control system test water and test fluids. 

Section 301(cl of the Act provides that the discharge of pollutants is 
unlawful except i n  accordance with the terms of an NPDES permit. Under the 
Environmentai Protection Agency's (EPAI regulations 140 CFR §122.28(aI(2)1. 
EPA may issue a single general permit to  a category of point sources located 
within the same geographic area i f  the regulated point sources: 

(1)  involve the same or substantially similar types of operations: 

(2)  discharge the same types of wastes: 

(3)  require the same effluent limitations o r  operating conditions: 

Iltl require simiiar monitoring requirements; and 

(5)  i n  the opinion of the Regional Administrator. are more appropriately 
controlled under a general permit than under individual permits. 

I n  addition. under EPA regulations I40 CFR §122.281c)llI1. the 
Regional Administrator is  required to issue general permits covering dis- 
charges from offshore oil and gas faciiities within the Region's jurisdiction. 
Where the offshore area includes areas for which separate permit conditions 
are required, such as areas of  biological concern, a separate individual or 
general permit may be issued b y  the Regional Administrator. 

Under the Agency's recent permit decisions concerning Alaskan Outer 
Continental Shelf (OCS) areas, exploratory oi l  and gas faciiities are more 
appropriately controlled b y  a generai permit than b y  individual permits. EPA 
expects to issue a general permit for exploratory dri l l ing operations for Lease 
Sale 109. the Chukchi Sea Planning Area. 

EPA may elect to  issue individual NPDES permits for fu ture development 
and production operations in  Lease Sale 109. EPA issued an individual permit 
for the f i rs t  offshore oil  and gas deveiopment and production operation in the 
Alaskan Arctic, the Endicott Development Project in the Beaufort Sea near 
Prudhoe Bay. This operation differs significantly from exploratory dri l l ing 
operations covered by  the existing generai permit for the Beaufort Sea in  that 
i t  entails the discharge of substantially larger quantities of dri l i ing muds and 
cutt ings over a period of several years. An individual permit is  therefore 
required to impose the necessary effluent limitations and monitoring rtquire- 
ments for the Endicott Project. This issuance of individual or general NPDES 
permits for  fu ture deveiopment and production operations in  Sale 109, is, 
however, not included here as a par t  of EPA's proposed action. 



EPA is cont r ibut ing to th is  dra f t  environmental impact statement IE lS l  
isfy certain requirements of the National Environmental Policy Act 
1. Review of EPA policy actions is needed because EPA anticipates 
gat ing New Source Performance Standards INSPSI, under 5306 of the 
for  the offshore subcategory of the oi l  and gas extract ion point source 
r y  of industr ial  dischargers. This is expected i n  1988. Af ter  promul- 
of NSPS. the NPDES permit must be  the subject of an environmental 
under NEPA. pursuant  t o  55111c l l l l  of the CWA. EPA expects t o  

the Final Environmental Impact Statement for th is  lease o f fer ing i n  
t o  satisfy th is  requirement, i n  accordance wi th  the requirements of the 

on Environmental Quali ty 's ICEQ's) regulations governing the imple- 
n of the procedural provisions of NEPA [40 CFR Part 15001. 

A therefore offered to be, and was accepted b y  the Minerals Manage- 
vice IMMSI as a cooperating agency i n  the development of the EIS. 

5 requested that EPA provide an appendix t o  the EIS which would 
ate the impacts of explorat ion phase discharges on marine biota and 

characterizes the expected discharges and evaluates the i r  
the environment. This evaluation is  based only on the 
occur du r i ng  explorat ion act ivi t ies. I t  does not address 
um development and production, impacts associated wi th  
eway construction, spills, o r  similar perturbations. 

DESCRIPTION OF ALTERNATIVES 

This  section f i r s t  notes the estimated schedule f o r  act ivi t ies i n  the 
n g  area and discusses the requirements applicable t o  EPA i n  i t s  devel- 
t of NPDES permits. Finally, it describes the alternatives being consi- 
as a pa r t  of the development of the NPOES permit f o r  the sale area. 

109 is  cur rent ly  scheduled t o  be held i n  October1987. 
y d r i l l i ng  in the  blocks leased as a resu l t  of th is  sale could begin 
The f i r s t  delineation well could be  dr i l led  i n  1991, the t h i r d  d r i l l i ng  
Dr i l l ing  of explorat ion and delineation wells could continue through 

he amount of time requ i red t o  d r i l l  and test explorat ion wells is  esti- 
o be  about 90 days. IUSDOI: 19861. 

Sections 301lb). 304. 306. 308. 404. 402. and 4031~ )  o f  the Act  provide 
asis for NPDES permit conditions. The general requirements o f  these 
ns  fa l l  in to  two categories, which are described below. 

CEAN DISCHARGE CRITERIA 

ct ion 403 of the Act  requires t ha t  an NPOES permit f o r  a discharge 
ine waters located seaward of the inner  boundary o f  the ter r i to r ia l  

ed  i n  accordance wi th  guidelines for determining the degradation 
ne environment. These guidelines, re fer red t o  as the Ocean 
r i te r ia  I40 CFR Part 125. Subpart MI, are intended to "prevent 
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and a t h i r t y  day average of 48 mgll :  p roh ib i ts  the discharge of f ree 
deck drainage. d r i l l i ng  fluids. d r i l l  cutt ings. and well treatment fluids; 
es a minimum residual chlorine content of 1 m g l l  i n  sanitary discharges; 

the discharge o f  f loat ing solids i n  sanitary and domestic wastes. 

, the Act  requ i res ' that  effluent limitations be  based on the appli- 
est available technology economically achievable" IBAT I ,  repre- 

minimum the "best" treatment technology performance i n  t he  
tegory. Furthermore. control of "conventional p l utants" (o i l  
biochemical oxygen demand. suspended solids, pHrll. and fecal 

s t  be  achieved through "best conventional pol lutant control tech- 
T I .  Control of "toxic pol lutants" IUO CFR 8401.151 b y  BAT  and 
pol lutants b y  BCT must be  achieved b y  no later than Ju ly  1, 

case may BCT o r  BAT  be less s t r ingent  than BPT. Permits 
eff luent limitations which control non-conventional pollutants 

which are not toxic o r  conventional pol lutants) b y  means of BAT  
than Ju ly  1. 1987. 

ally. effluent limitations based on best  demonstrated control technol- 
us t  be  imposed wi th  the development of new source performance stan- 

BCT effluent limitations guidelines and NSPS were proposed i n  
5 (50 FR 345921. The Agency cur rent ly  projects promulgation of 
ines anas tanda rds  i n  1988. I n  the absence of effluent limitations 
r the Offshore Subcategory. permit conditions must be estab- 
Best Professional Judgment IBPJ I  procedures I40 CFR 85122.43. 

125.3). NPOES permits issued for offshore oi l  and gas operations 
contain BAT  and BCT effluent limitations which ref lect either 

uidelines o r  best professional judgment determinations, depend- 
he guidelines and permits are issued. Previous BPJ determina- 

e oi l  and gas exploratory 'operations were incorporated in to  
t s  for  the Ber ing and Beaufort Seas (49 23734: June 7, 
ton Sound 150 23578: June 4, 1985). 

ines would proh ib i t  the discharge of free oi l  i n  the 
scharge of d r i l l i ng  f lu ids  that  are oil-based o r  that 

the discharge o f  d r i l l  cu t t ings that contain diesel 
e generated wi th  the use o f  d r i l i i ng  f lu ids  that  are oil-based; 
e tox ic i ty  o f  d r i l l i ng  f l u i d  discharges; l imit the mercury and 
n t  o f  d r i l l i ng  f luids; and  rdquire a residual chlorine content of 

t a r y  discharges. Proposed BCT guidelines are the same as 
e proposed t o  be  the same as BAT IBCT  eff luent limitations 

tion. NSPS would impose a prohibit ion on the discharge o f  
from all oi l  production faci l i t ies located i n  shallow water 
water is  presently defined as 10 meters o r  less i n  the 
meters o r  less i n  Norton Basin, and 50 meters o r  less i n  

he acidity and alkal ini ty o f  l iquids. It measures 
based on an index which quanti f ies the hydrogen 

ra t ion of the l iqu id  being tested. pHs range from 1 t o  14. 
has a neutral pH  (71. The scale is  logarithmic; that is. a 

a pH of 6 is ten times more acidic than a l iqu id  wi th  a pH  of  
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unreasonable degradation of the marine environment and to authorize imposi- 
t ion of effluent limitations. including a prohibit ion of discharge, i f  necessary, 
t o  ensure th is  goal" 145 65942. October 3. 1980). 

I f  EPA determines that  the discharge wil l  cause unreasonable degrada- 
tion. an NPDES permit wi l l  not be issued. I f  a determination o f  unreasonable 
degradation cannot be  made because of a lack of sufficient information then no 
discharge can be permitted except under a ve ry  limited set of circumstances. 
To permit a discharge EPA must be able t o  determine that the proposed dis- 
charge would not cause irreparable harm to the marine environment. and l that  
there are no reasonable alternatives t o  on-site disposal. 

To assess the probabil i ty of i rreparable harm. EPA is requ i red to make 
a determination that  the discharger. operating under appropriate permit con- 
ditions. wi l l  not cause permanent and signif icant harm to the environment 
du r i ng  a monitoring period i n  which additional information is  gathered. i f  
data gathered through mon~tor ing indicate that continued discharge may cause 
unreasonable degradation. the discharge must be  halted o r  additional permit 
limitations established. 

The determination of unreasonable degradation must be based on the 
following factors: quantities. composition, and potential f o r  bioaccumulation 
o r  persistence of the pol lutants discharged: potential transport of such pol- 
lutants; the composition and vulnerabi l i ty of biological communities exposed t o  
such pollutants; the importance of the receiving water area to the surround- 
i ng  biological community; the existence of special aquatic sites: potential 
impacts on human health; impacts on recreational and commercial fishing: 
applicable requirements of approved Coastal Zone Management Plans: marine 
water qua l i ty  cr i ter ia developed pursuant  t o  5 3 0 4 I a l l l ~  of the Act; and other 
relevant factors. 

This appendix is based. largely. on EPA's evaluation (against these 
cri ter ia1 of the effects o f  discharges result ing from oi l  and gas exploratory 
d r i l i i ng  resu l t ing from OCS Lease Sales 87 and 97. These analyses are 
referred to as Ocean Discharge Cr i ter ia  Evaluations o r  ODCEs. EPA also 
developed a dra f t  ODCE for OCS Lease Sale 109. Preliminary conclusions 
concerning the fate and effects o f  dr i l l ing  eff luent discharges, including the 
results of si te specific modeling studies from th i s  ODCE, have also been 
incorporated in to  th is  document. 

TECHNOLOGY-BASED EFFLUENT LIMITATIONS 

The Act requires part icular classes of industr ial  dischargers to meet 
technology-based effluent limitations established b y  EPA. The Act  provides 
for implementation of these technology-based eff luent limitations i n  three 
stages. First.  application o f  "best practicable control technology cur rent ly  
available" (BPT I  was requ i red no later than July 1, 1977. I n  general, BPT 
represents the average of the best exist ing performances of well known tech- 
nologies for control of tradit ional pol lutants. EPA promulgated eff luent limi- 
tat ion guidelines requ i r ing Best Practicable Control Technology Current ly  
Available IBPT)  for the Offshore Subcategory o f  t he  Oil  and Gas Extract ion 
Point Source Category 140 CFR Part 435. Subpart A )  on Apr i l  13. 1979 144 
FR 220691. BPT for th is  industr ial  subcategory l imits the discharge of oi l  - 
and grease i n  produced water to a dai ly maximum of  72 milligrams per  l i te r  

Cook lnlet lshel ikof Strait ,  Br is to l  Bay and Cui f  of Alaska. Produced water 
discharges from all other offshore faci l i t ies engaged i n  exploration, develop- 
ment, and production act'v'ties would be  limited to a maximum oil and grease 
concentration o f  59 mg / l . l 2 I  

LAND DISPOSAL ALTERNATIVES 

I n  the event that  EPA decides I on  the basis of the OOCEI t o  proh ib i t  
discharges of dr i l l ing  muds from exploratory operations, several alternatives 
and techniques for land disposal are available. These include: 

o storage i n  p i ts  o r  sumps; 

o storage i n  abandoned gravel p i ts  and quarries. 

o d i rec t  disposal over land surfaces; and 

o subsurface inject ion o r  bur ia l .  

A l l  land disposal alternatives for offshore d r i l l i ng  wil l  requ i re  t rans-  
portat ion of dr i l l ing  muds and f lu ids  t o  disposal sites. This could be  accom- 
plished b y  barg ing i n  the open water season and i n  some locations b y  t r uck  
du r i ng  the ice-covered season. Dur ing freezeup and spr ing breakup the 
muds would have t o  be stored on site i f  land disposal is  required. 

EXPLORATION LOCATIONS 

Figure 1 presents the boundaries of the proposed Chukchi Sea Lease 
Sale 109. There has been no exploratory d r i l l i ng  i n  t he  blocks of the pro-  
posed sale area. 

Although the northeastern Chukchi Sea is  a f ront ier  area. approximately 
40.000 miles of seismic-reflection work has been done (Alaska Oil and Gas 
Association [AOCAI, le t ter  of 11/4/85 i n  USDOI/MMS: 1986. p.1). I n  an 
adjacent onshore sale area. six exploratory wells have been dr i l led  along the 
coast between Barrow and I c y  Cape. Thus an assessment of the petroleum 
potential of the Sale 109 area is generalized. speculative. and incomplete 
ICrantz  e t  al. 19821. As a result, any scenario for  exploit ing petroleum 
resources is  h igh ly  speculative. The strategies actually used t o  explore, 
develop. produce. and t ranspor t  the petroleum resources of the Sale 109 area 
wil l  va r y  and depend upon many factors, a number o f  which are unique t o  
each leaseholder o r  operator IUSDOIIMMS; 1986, p .  11. 

Due t o  the typical ice conditions i n  the region. it is  anticipated t ha t  t he  
more shoreward areas would receive the ini t ial  attention. Water depth i n  the 
sale area is generally between 30 and 50 meters. although some deeper areas 
180 m)  are present [H i l l  e t  ai.. 1984 and Truett.  19841. The water depth 

2. The "no f r ee  oil" requirement noted a t  the beginning of th is  paragraph 
essentially proh ib i ts  any discharge of oi l  which would resu l t  i n  i n  sheen 
on the water. The maximum oi l  and grease l imitat ion re fers  t o  total 
extractable oi l  and grease that  is chemically o r  physical ly bound to other 
components of the discharge such as suspended solids [part iculate mat- 
t e r l .  



wil l  be an important factor i n  the selection of the appropriate d r i l l i ng  unit ,  
and hence may also inf luence the in i t ia l  sites of explorat ion 
IUSDOiIMMS; 1986, p. 11. 

COMPOSITION AND QUANTITIES OF MATERIALS DISCHARGED 

TYPES OF DISCHARGES 

The process of oi l  and gas explorat ion can produce a wide range of  
waste materials f rom the d r i l l i ng  process and  f rom the maintenance and sup- 
po r t  of equipment and personnel. Discharges from exploratory d r i l l i ng  may 
include: 

d r i l l i ng  muds 
d r i l l  cu t t ings 
sanitary and domestic wastewater 
desalination un i t  discharges 
boi ler blowdown 
tes t  f lu ids  
deck drainage 
uncontaminated b i lge and ballast water 
non-contact cooling water 
f i r e  cont ro l  system test  water 
blowout preventer f l u i d  
excess cement s l u r r y  

Sanitary waste discharges should be  substantial ly less than 10,000 gal- 
lons pe r  day and would consist of secondary t reated and chlorinated domestic 
sewaae. Measured discharaes f rom a semi-submersible r i a  du r i na  exolorat ion - .  
well d r i l l i ng  i n  the Navarin Basin were weil under  3,000 gallons per  day 
(Cooper Consultants e t  al.; 1986, p. 2-51, Oxygen consumption of t reated 
sewage eff luent is a potential  concern d u r i n g  under-ice disposal because ambi- 
ent  oxygen concentrations under  ice may approach low levels 16 m g / l l  based 
on recent analyses (Cooper Consultants e t 'a l . :  1985a. p p  2-2.3). However. 
the calculated dissolved oxygen depression resu l t ing from th i s  discharge is  
small enough that  water qua l i ty  standards should be  met outside of the 
normally established mixing zone (Cooper Consultants et al.: 1986. p .  2-9). 
Domestic waste (shower and sink drainage) should not resu l t  i n  a signif icant 
discharge and is  sometimes reused t o  make d r i l l i ng  muds, r a the r  than d is-  
charged. 

Desalination un i ts  may discharge approximately 200.000-250.000 gallons 
pe r  day of seawater a t  a sal ini ty which is twice as h i gh  as that  o f  normal 
seawater (Jones and Stokes; 1984. p. 101. Boi ler blowdown may be  d is-  
charged on an infrequent basis and  should not  be a signif icant source of 
pol lutant loadings wi th  volumes of 1-3 percent of boi ler capacity. 

Test f lu ids  are discharged from a weil upon i t s  completion. They may 
consist of formation waters, oil. natural gas. o r  formation sagds. They are 
stored and treated to remove oi l  before be ing discharged o r  f lared. Previous 
permits have requ i red that  these discharges have a pH  of between 6.5 and 
8.5 (Cooper Consultants e t  al.; 1985a. p. 2-5). 

Some deck drainage and f ~ r e  control system test water may be  produced 
and discharged du r i ng  summer months. Th is  would consist o f  ra in  and wash- 
water from the deck and dr i l l ing  floor, as well as water used t o  test the f i r e  
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F igure  1. Map showing Chukchi Sea lease  s a l e  109 area. ' X '  indicates 
t h e  r i g  l o c a t i o n  used i n  model s i m u l a t i o n s .  

control system. Cut ters  would ca r r y  the drainage (and tes t  water) t o  a sump 
tank where oi l  would be  separated from the drainage before the water would 
be  discharged. Th is  discharge is  not expected t o  produce a signif icant vol- 
ume. Bi lge waters are also t reated for t he  removal of o i l  p r i o r  t o  discharge. 
Although ballast waters are not similar ly treated. previous permits have pro-  
h ib i ted any discharges t ha t  would produce an oi l  sheen on the water. The 
proposed eff luent limitations guidel ines and standards (EPA; 1985al continue 
t h i s  res t r ic t ion.  

The pr imary  consti tuents of blowout preventer f l u i d  are ethylene glycol 
and water. Except f o r  i t s  elevated temperature, the composition o f  
non-contact cooling water wi l l  not be  signif icantly d i f fe rent  from seawater. 

Finally. cement. along wi th  muds and cutt ings. would be  discharged on 
the ocean f loor i n  t he  early phases of dri l l ing, before the well casing is  set. 
and du r i ng  abandonment and p lugg ing (Jones and Stokes; 1984. pp. 9-12). 

QUANTITIES OF DRILLING MUDS AND CUTTINGS 

Dr i l l ing  muds and cut t ings discharges are the major pol lutants associ- 
ated wi th  exp lora tory  dr i l l ing .  For explorat ion and delineation wells. the 
amount of d r i l l i ng  mud requ i red and weight of cut t ings produced are shown i n  
Table 1. The primary disposal method f o r  d r i i l i ng  muds and cut t ings would 
be  discharge in to  t he  water a t  the d r i l l i ng  site under conditions prescribed 
b y  EPA's NPDES permit.  

CHEMICAL COMPOSITION OF  DRILLING MUDS 

Dr i l l ing  muds are complex mixtures o f  clay, barite, and specialty addi- 
tives. The composition of d r i l l i ng  mud can va ry  over a wide range from one 
hole t o  t he  next, as well as du r i ng  the completion o f  a single hole. As the 
hole becomes deeper and encounters d i f ferent  formations, the t ype  of mud 
may need t o  be changed o r  the composition altered. 

Eiaht aeneric mud tvoes have been evaluated b y  EPA du r i ng  permit - < 

development. Because it i;'not known which o f  the muds wi l l  be  used, a l is t  
of potential  contaminants and the i r  maximum authorized discharge concentra- 
t ions has been compiled i n  Table 2. Water qual i ty c r i te r ia  are not available 
f o r  these constituents. 

I n  addit ion t o  the generic muds. downhole addit ives are used for spe- 
ci f ic problems that may be  encountered. These addit ives can range from sim- 
p le  organic salts t o  complex organic polymers. These potential specialty 
addit ives are summarized i n  Table 3. The concentrations o f  these addit ives i n  
mud can va ry  widely, and the i r  use is  on an infrequent basis. Presently, 
EPA is permi t t ing the i r  use on a case b y  case basis. 

Water qual i ty c r i te r ia  are not available for  most of the additives. Cen- 
eral ly, quanti t ies used are not large. Spot t ing material lubricants. zinc car- 
bonate, and f i l le rs  (cellophane. mica hu l ls )  are used i n  the greatest quanti- 
t ies. These addit ives are general ly discharged t o  the environment. 
Collection and separation of spot t ing f l u i d  contaminated muds is sometimes 
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Using dredged material elutr iate par t i t ion ing data, Bigham et  al. (1982, 
292-2941 devetoped estimates of dissolved metal concentrations associated 

10 

Table 2 

AUTHORIZED MUD COMPONENTS(~) 

12 
5 
2 

100 
3 

450 
50 
50 
15 
10 
2 

2 0 . I b l  
2 

Maximum f o r  all mud types; lime addit ion is  2 for most muds. 

Table 3 

AUTHORIZED SPECIALTY ADDITIVES 
Primary Function Generic Description* 
Substi tute for  Attapulgite Sepiolite 
o r  Bentonite Clay: 

Detection o f  Fi l trate 
Re-Entry in to  Mud System: 

Ammonium n i t ra te  
Sodium n i t ra te  

Detection of Formation 
Water Intrusion: 

Sodium chloride 

Mud lag time measurement: Calcium carbide 

Corrosion Inh ib i tor :  
(H2S scavenger) 

Zinc carbonate 
Zinc carbonate G lime 
Zinc oxide 

Defoamer: 

Dispersant: 

Emulsifier: 

Fi l trate Reducer: 

Flocculant: 

Aluminum stearate 
Aluminum stearate i n  
propoxylated oleyalcohol 

Dimethyl polysiloxane 
i n  an aqueous emulsion 

Sodium poiyphosphate 

Sulfonated asphalt residuum 

L ign i te  resin b lend 
Polymer treated humates 

Reacted phenol- 
formaldehyde-urea res in  
with no f ree phenol, 
formaidehyde,or urea 

V iny l  acetatelmaleic 
anhydride copolymer 

sodium polyacrylate 
sodium polyacryiamide 

Viscosifier: Organophilic clay 

' Any proprietary formulation that contains a substance which is an inten- 
tional component of the formulation. other than those specifically described. 
must be authorized b y  the Director. Some additives have two o r  more uses. 
However. only the f i r s t  use of each addit ive is  l isted 

Source: Draf t  Norton Basin General Permit: 50 23601-602; June 4, 1985 

Table 1 
QUANTITIES OF MATERIALS DISCHARGED, SALE 1lWIa) 

Explorat ion Delineation Explorat ion Delineation 

Dr i l l inq  Mud 
Average per  well 
Total f o r  all wells 

D r i l l  Cut t inqs 
Average per  well 
Total f o r  all wells 27.200 27,117 44,880 47.160 

a. A l l  quanti t ies presented i n  metr ic tons d r y  weight. 

b. Mean resource case assumes 20 explorat ion wells and 23 delineation 
wells. 

c .  Maximum resource case assumes 33 explorat ion wells and UO delineation 
wells. 

Source: Compiled from Draft Development Scenario. Sale 109 IUSDOIIMMS 
1986. pg .  21. 



Table 3 (continued1 
Primarv Function Generic Description 

Table 9 

MAXIMUM TRACE METAL CONCENTRATIO 
MEASURED I N  DRILLING MUD DlscHARcESr Lost Circulation Material: Cellophane flakes 

Crushed granular nut 
hulls 

Concentration 
( P P ~ )  Reference 

Silicate mineral mica flakes 
Vegetable plus polymer 
fibers. flakes. 6 granules 

Metal 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Vanadium 
Zinc 

Lubricant: Fatty acid esters and 
alkyl phenolic sulfides 
in a solvent base 

Liquid triglycerides in 
a vegetable oil 

Oleates in mixed alcohols 

Phosphoric acid esters 
and triethanolamine 

Plastic spheres 
a. EPA, 1985a. p. 108. Reported as mglkg dr i l l ing f luid. 
b. Data from unpublished summary table (personal communication EPA 

Region 10 to R.D. Cardwell, May 1986). containing results from end-of- 
well chemical analyses reported to EPA Region 10 in  discharge monitoring 
reports (mg/kg d r y  weight basis). 

c. Northern Technical Services (1981, p. 911 lppm dri l l ing fluid1 and 
Northern Technical Services 11982, p. 911 lmg lkg  solid phasel. 

d. Statistical analyses to derive measures of dispersion in  the data, such as 
the standard deviation or standard error  of the estimate, have not been 
performed. 

Vegetable ester 
formulation 

Spotting Agent: 

Surface Active Agent: 

Sulfonated vegetable 
ester formulation 

Mineral oil-based fluids 

Aqueous solution of  
nonionic modified phenol 

Blend of surfactants 

Ethoxylated alcohol 
formulation 

Fatty acid ester 

Water solution of 
anionic surfactants 

Thinner: Chrome-free organic 
mud thinner containing 
sulfomethylated tannin 

sodium polyphosphate 
polymer treated humates 

FATE AND TRANSPORT OF MUDS AND CUTTINGS DISCHARGES Table 5 

SOLUBLE AND SOLID METAL CONCENTRATIONS IN 
DREDGED MATERIALS DUMPED A T  SEA. 1978 AND 1979 This assessment relied extensively on the results of computer simulation 

modeling of dri l l ing mud dilution and dispersion at a selected site i n  the Lease 
Sale Area. I n  the following sections, the oceanographic conditions in  the 
Lease Sale Area are reviewed along with the criteria used to determine the 
site and conditions selected for modeling. Modeling results are then pre- 
sented and discussed. 

Average Average Dissolved 
Concentration Concentrati Constituent 
Solid P h  Liquid Phase%) Concent 

ktlll PI="' Raioraion 

Arsenic 4.0 0.0049 0.0012 

The areal extent of the lease area encompasses a wide variety of envi- 
ronmental conditions that are affected by: seasonal intrusion of first-year 
and multi-year sea ice: strong, sustained winds: and intense oceanographic 
coastal currents. The potential impacts from the discharge of dri l l ing muds 
and cutt ings into the marine environment will vary greatly depending on the 
site of the dri l l ing operation. To limit the scope of  this impact assessment to 
a manageable level, a site has been selected which presents a higher potential 
for vulnerability to dr i l l ing activities. The environmental conditions selected 
to evaluate the potential impact at this site were intended to represent mean 
and worst case situations dur ing open-water and ice-covered discharge condi- 
tions. Methods of muds and cutt ings discharge considered in  this assessment 
include open-water, under-ice and above-ice discharge. 

Cadmium 1.2 0.0016 0.0013 

Chromium 33.0 0.0048 

Copper 30.4 0.0027 

Mercury 0.3 0.0003 

Nickel 15.0 0.0068 

Lead 29.6 0.0068 

Zinc 68.8 0.0325 

DRILLING SITE SELECTION 

Much of the eastern and central portions of the Lease Sale Area are 
occupied by  the northward flowing Alaskan Coastal Current and are charac- 
terized by  high mean current speeds that may be at times in  excess of 
100 cmls (Wilson et al., 1982: Hachmeister and Vinelli, 19851. This high cur- 
rent  speed would not typically preclude dr i l l ing activities, but  would lessen 
disposal impacts due to accompanying higher mixing and dilution ratios. I n  
the spring. heat provided by  the coastal current greatly enhances the retreat 
of the nearshore ice cover and exposes a considerable area of open water. 
Under certain meteorological conditions this current reverses from i ts  north- 
easterly direction and flows to the southeast. These flow reversals have been 
observed to occur between 30 and 40% of the time. To the west of this 
coastal current, water depths range from 30 to 50 meters and mean 
open-water currents may exceed 20 cm/s. (Mountain: 1979, p. 81 thus pro- 
viding for  considerable dilution and transport of discharges from the dri l l ing 
site. However, a shallow low current regime exists to the east of the Coastal 
Current, and this area may be more sensitive to impact b y  the disposal of 
dri l l ing muds and cuttings. Areas of particular sensitivity i n  this regime 
occur i n  the coastal embayments between Cape Lisburne and Pt. Franklin. 
Other oceanographic features in  the area include. the existence of eddies 
northwest of Pt. Lisburne. Icy Cape and Pt. Franklin dur ing northerly flow 
periods: the occurrence of meteorologically induced storm surges andlor large 
current events: and the early occurrence of a persistent nearshore lead in  
the spring ice cover along the northeastern coast which might accommodate 
both dr i l l ing and shipping activities. 

a. From results of elutriate test. 
b. Liquid phase:solid phase Img1l:mglkgl. 

Source: Bigham et ai. 11982, Pp. 292-2941 as reported in  Tetra Tech 
(1984. Table 101. 

For this impact assessment, a candidate dr i l l ing site has been selected 
in the potentially more sensitive region along the southeastern coastline of the 
lease area. The site is located just north of Cape Lisburne (see Figure 11 in 
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of water. This si te is not necessarily representat ive of the development 
r ios which are used i n  the body of th is  EIS for  impact analysis pu r -  
. However. for modeling purposes it should represent a reasonable up-  
ound on the potential environmental consequences of dr i l l ing  muds and 
gs  discharges from explorat ion phase activities. The assessment has 

the effects of discharge from d r i l l i ng  act ivi t ies associated wi th  one 
then f ive  consecutive wells a t  the single d r i l l i ng  site. 

Two sets o f  environmental conditions were selected t o  depict open-water 
ce-covered d r i l l i ng  operations. The f i r s t  set of conditions applies t o  
water disposal only and includes (1)  a vert ical ly uniform 20 centimeters 

d ( cm ls l  mean cur rent  speed. (21  a nominal two-layer density 
on. and (31 a surface wave f ield appropriate t o  mean wind condi- 
the site. The second set o f  environmental conditions are more 

consist ing of I l l  a 5 cmls cur rent  speed, (21 a nominal two-layer 
strat i f icat ion and 131 no surface wave field. This second set o f  envi- 
al conditions describes either low wind, open-water conditions which 
eriodically i n  certain coastal regions o f  the lease area or ice-covered 
ns  which occur f o r  extended periods of time over a larqe extent o f  the 

area. 

A n  under-ice discharge scenario was examined separately because the 
ior of discharged materials wi l l  d i f fe r  between open-water and 
vered conditions. Expected di lut ion and deposition f o r  the dif ferent 
nmental conditions are  described below. 

Init ial ly, under-ice disposal was thought  t o  be  more deleterious envi- 
than open-water disposal. Although th is  continues t o  be  the case 
I d  deposition. open-water deposition may be  the most deleterious 
eater area is overlain wi th  a blanket o f  fine particulates. 

model input  parameters f o r  describing the ambient oceano- 
ns  were chosen assuming a d r i l l i ng  r i g  located approximately 

en Cape L isburne and Pt. Lay (see F igure 1) on the 20 m depth 
e average estimated cur rent  speed for th is  location is 17 cmls  f o r  
water conditions, and 5 cmls  f o r  Case 2 open-water o r  under-ice 

Aagaard 1984, pp.  46-56; Hachmeister 1985, p. 12). A wave 
eter and a wave period o f  4.0 seconds were used f o r  the higher 
water simulations. These estimates were based on wave h ind-  
s for the area i n  August made b y  D r .  T .  L. Kozo IKozo 1985, 

l lon were assumed f o r  a single discharge event. Model conditions 
d: (11 a single discharge event; (21 twelve discharge events a t  a 
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Table 6 

SUMHARY OF OOC DRILLING MUD DISCHARGE MODEL 

r 

16.8 cmlsec 4.7 cmlsec 

0 m -- 

Solids Dilut ion 627:l 2,245:1 
, 500 seconds 
pp ing of discharge 

248: 1 

0.5 cm 0.25 cm 

given site under uniform cur rent  conditions: and I31 twelve discharge events 
at a given site with six events occurr ing under each of two dist inct 
(non-overlapping deposition1 cur rent  conditions. Twelve discharge events 
approximates the maximum volume of mud discharged from f ive  exploration and 
delineation wells at one site. Based on measurements made i n  the area b y  
Hachmeister 119831, a minimal two-layer density strat i f icat ion was also 
assumed. Table 6 summarizes important model inputs  parameters and model 
results. 

OPEN-WATER DISCHARGES 

$ased on the OOC model r u n s  used in th i s  evaluation, approximately 75 
percent of the solids occurr ing i n  d r i l l i ng  mud discharges wil l  eventually be 
deposited on the seafloor downcurrent o f  the discharge point for both  Case 1 
and Case 2 open-water disposal scenarios. Model results indicate that f o r  a 
single discharge event, sediment accumulation greater than 1.0 cm wil l  cover 
approximately 2.560 square meters (m21 of seafloor for t he  Case 1 open-water 
simulation and 1.160 m2 f o r  the Case 2 open-water simulation. For twelve 
consecutive discharge event under steady, unidirect ional cur rent  conditions, 
about 5,110 m2 and 4,200 mf wi l l  be  covered f o r  Case 1 and Case 2, respec- 
t ively. For the twelve discharge events occurr ing under two dominant cu r -  
r en t  direct ions the areas covered would be  about 8.600 m2 and 6,150 m2. 
respectively. 

Sedimentation depths at a location 100 meters downcurrent of the dis- 
charge point are predicted t o  be  0.5 cm f o r  Case 1 and 0.25 cm f o r  Case 2 
open-water simulations. Twelve times th is  accumulation would occur f o r  
twelve consecutive discharge events under uniform cur rent  conditions and six 
times that  amount would accumulate f o r  the case of  two dominant cur rent  con- 
dit ions. Maximum d r i l l i ng  mud depositions of 20 cm are predicted at a dis- 
tance o f  30 m from the d r i l l i ng  site f o r  a single discharge event scenario, 
while 245 and 122 cm accumulations are predicted f o r  a twelve-event scenario 
under uniform and bimodal cur rent  conditions, respectively. 

A worst-case scenario would occur f o r  total areal coverage if the twelve 
discharge events al l  occurred under d i f ferent  cur rent  conditions. For Case 
1. about 28.100 m2 would be covered and f o r  Case 2. 11.400 m2 would be  
covered t o  a depth greater than 1 cm. The area o f  deposition i n  th is  sce- 
nario is  somewhat less than the sum of  the areas covered b y  twelve separate 
discharges because there is  some overlap i n  t he  area covered direct ly beneath 
the r i g  b y  subsequent discharges. 

A breakdown of sedimentation depths b y  d r i l l i ng  mud part icle size is 
presented i n  F igure 2 for  a single Case 1 and i n  F igure 3 for a single Case 2 
discharge event simulation. Cutt ings (not  included i n  either f igure)  are 
expected t o  sett le out  of the plume more rap id ly  than the coarsest mud frac- 
t ion and t o  accumulate t o  greater thicknesses than th is  mud fract ion over a 
more confined area of the seafloor near the d r i l l i ng  r i g .  

The OOC model also predicts minima of solid and l iqu id  phases a t  vari-  
ous depths and distances from the discharge point.  A t  500 seconds after 
termination o f  a single 3500 second discharge event, the minimum suspended 
solid phase di lut ion was 627:l  and the minimum l iqu id  phase di lut ions were 
561:l f o r  the Case 1 open-water simulation. For the lower energy Case 2 
open-water simulation these minimum d i lu t ion rat ios were 2.245:l f o r  solid and 
248:l for l iqu id  phases. 



The accumulation and persistence of  d r i l l i ng  muds and cut t ings on t he  
seafloor once deposited are  inversely related t o  t he  energy o f  the ambient 
environment. A low energy environment typ ica l ly  does not  possess cu r ren t  
speeds capable o f  resuspending o r  removing deposited materials. I n  h i gh  
energy environments. however, the osci l latory movement o f  water associated 
wi th  surface waves has been shown to  resuspend bottom sediment a t  depths 
as great as 70 meters (230 feet) (Cooper Consultants e t  al. 1985b). I n  uni- 
form cu r ren t  environments. bottom cu r ren t s  greater than approximately 20 
cmls  have also been shown t o  resuspend bottom sediments. Kennet 119821 
has established a relat ionship f o r  unconsolidated clay which shows that  
transportat ion and lor  erosion wi l l  occur a t  water velocities greater  than 
10 cmls. Civen these condit ions f o r  resuspension and cu r ren t  meter data 
available from the shallow 150 m o r  lessl waters extend ing from the Alaskan 
Coastal Cu r ren t  westward, it i s  un l ike ly  t ha t  d r i l l i ng  muds released i n  most of 
the lease area d u r i n g  the open water season wi l l  remain und is turbed f o r  
extended periods o f  time. However, as t he  deposited clays become more con- 
solidated (<50% water content),  they may remain deposited even at cu r ren t  
speeds as h igh as 100 cmls. Th is  has par t icu lar  implications f o r  under-ice 
disposal where sediments may be  in a low energy environment for months 
before h igher  open-water cu r ren t s  are experienced. I n  the shallow. more 
protected waters along the eastern border  o f  the lease area. deposition is  
more probable and resuspension less l ike ly  except under  condit ions o f  west- 
w ind generated, storm waves. Within these coastal waters. dynamic oceano- 
graphic  processes, however, can be expected t o  reduce the dep th  o f  deposi- 
t ion i n  regions of greater  wave and cu r ren t  ac t iv i ty  while extending t he  
depositional area. Civen identical energy environments. the deeper water 
environments wil l  incur  sedimentation o f  lesser thickness. covering a greater 
areal ex tent  [Jones and Stokes; 1984, p. 44, 591. 

UNDER-ICE DISPOSAL 

The Chukchi Sea is  ice covered for approximately e ight  months o f  t he  
year, from early October t h rough  May. Oceanographic condit ions du r i ng  
ice-covered periods are ve ry  dif ferent f rom those du r i ng  open-water periods. 
These differences affect the dispersion characterist ics o f  muds and cut t ings 
which are released beneath the ice. Cu r ren t  velocities are much lower for 
much of the lease area d u r i n g  the ice-covered periods except i n  the region 
occupied b y  the Alaskan Coastal Current .  Matthews (1981) and Aagaard and 
Haugen (19771 studied winter under-ice cur rents  along the shallow water of 
the Beaufort Sea coast. Matthews (1981, p. 701 measured mean cu r ren t  
speeds of 6 cmls  under the ice near Prudhoe Bay. A t  10 meters below the 
ice i n  water depths o f  30 to 40 meters offshore Narwhal Island, Aagaard and 
Haugen 11977, pp. 40-421 observed velocities typ ica l ly  less than 5 cmls. w i th  
mean velocities rang ing from 0.1 t o  0.3 cmls. Hachmeister 119851 measured 
under-ice, nearbottom currents  i n  20 meters of water northeast of Pt. 
Frank l in  rang ing from 3.5 t o  5.0 cmls .  

As discussed i n  the Case 2 open-water simulation, the model resu l ts  
indicate that  f o r  a single discharge event sediment accumulation greater  than 
1.0 centimeter wi l l  cover approximately 1.160 square meters lm2) for  the low 
energy, under-ice environment and 6,700 mZ f o r  twelve consecutive discharge 
events. Sedimentation depths 100 meters downcurrent  f rom the discharge 
point i r e  predicted to be 0.25 cm f o r  a single discharge event and 3.0 cm fo r  

twelve consecutive discharge events under  uniform cur rent  conditions. Maxi- 
mum d r i l l i ng  mud depositions of 37 cm and 444 cm are predicted a t  a distance 
of 30 meters from the d r i l l i ng  site o f  single and twelve discharge scenarios. 
respectively. The breakdown of sedimentation depths b y  part icle size o f  the 
d r i l l i ng  mud discharge for a single discharge event was presented previously 
i n  F igure 3. The minimum projected solid and l iqu id  phase di lut ions a t  100 rn 
were 2,245:l and 248: 1, respectively. 

Of al l  the disposal methods described, under-ice discharge wil l  produce, 
on the average, the greatest sedimentation depths. A stratified, low-energy 
environment exists over much of t he  lease area t o  the east and west o f  t he  
Alaskan Coastal Cu r ren t  throughout  the win ter  months, res t r ic t ing di lut ion 
and increasing near-field sedimentation as described i n  t he  Case 2 simule- 
tions. (Aagaard, 1989; Hachmeister. 1985). The  annual occurrence of  h igh 
energy, open-water condit ions in much of t he  lease area west of the coastal 
cu r ren t  wi l l  tend t o  resuspend and disperse winter accumulations o f  d r i l l i ng  
muds on a seasonal basis i n  these regions. However, t he  persistence of lower 
energy condit ions i n  shallow coastal embayments east o f  the Alaskan Coastal 
Cu r ren t  throughout much of the open-water season may cont r ibute  t o  t he  pcr -  
sistence of under-ice deposits o f  d r i l l i ng  muds and cut t ings in these regions 
of t he  lease area. 

ABOVE-ICE DISPOSAL 

Disposal above ice is  usual ly accomplished b y  deposit ing the material on 
the ice i n  large frozen chunks. w i th  no layer ing attempted. It may also be  
spread t h i n l y  on the ice ( i n  layers). w i th in  berms, which may keep the dis- 
posal si te intact as long as possible du r i ng  ice breakup. Di lut ion and disper- 
sion of the eff luent occur a t  breakup. under  h igher  energy wind and water 
movement conditions. Mud disposed of  as large chunks may not be  dispersed 
i n  the same manner as the layered discharges. 

Above-ice disposal allows the slow release of  d r i l l i ng  muds in to  the 
environment du r i ng  periods of h igher  energy. Mud behavior depends on the 
physical and thermal propert ies of the mud and sea ice. Depending on the 
location of t he  d r i l l i ng  site, one o r  more of several key factors may influence 
the d i lu t ion and dispersion of above-ice discharges including: relat ive melt- 
i ng  rates o f  the muds and sea ice, water depth, r i v e r  over-flooding, and 
oceanographic condit ions du r i ng  breakup. 

Above-ice disposal of d r i l l i ng  muds can cause local modifications i n  the 
way ice melts a t  the disposal si te du r i ng  breakup. Mud tends t o  melt earl ier 
than the sur rounding sea ice, although layers th icker  than 1 centimeter 
r e ta rd  ablation o f  the sea ice [Nor thern Technical Services; 1981. p. 81. 
The l iqu id  por t ion o f  the eff luent dra ins  through cracks i n  the ice at ini t ial  
breakup. The sol id fract ion of t he  discharge remains on top of the ice unt i l  
the later stages o f  the ice breakup. Di lut ion of mud is  maximized f o r  disposal 
sites that  remain intact un t i l  f inal stages of the ice breakup process 
[Nor thern Technical Services; 1982, p .  51. Th is  allows the mud t o  be 
released more slowly and. i n  the presence of  dynamic oceanographic pro-  
cesses. resu l ts  i n  greater d i lu t ion and dispersion. 



odeling of the t ranspor t  and fate o f  muds at above-ice disposai sites is  
due to the complexities of the ice breakup process. Field s tudy 

show that the maximum mud concentration entering the marine envi- 
from above-ice disposal sites is  much less than the concentration 
d b y  below-ice disposal methods. Therefore, the potential adverse 
om above-ice disposai should be  substantial ly less than those caused 
ice discharge [Nor thern Technical Services; 1981, pp. 6-1211. I f  

are released slowly, di lut ion of muds discharged above the ice 
similar to o r  greater than that occurr ing du r i ng  discharge t o  open 

n shallow coastal water along the eastern port ions of the lease area, 
y melt i n  place. Th is  would cause the muds and cut t ings t o  be  
ed  i n  a relat ively confined area and. consequently. increase the depth 

cumulated materials un t i l  such a time t ha t  cur rent  and wave act iv i ty  
act t o  red is t r ibute  the materials. I n  th is  respect. the above-ice and 

-ice scenarios wi l l  be  similar i n  t ha t  bo th  would re l y  heavi ly on post- 
akup, open-water conditions for  material redistr ibut ion. 

WATER QUALITY 

( c )  regulations allow a 100 m radius mixing zone for 
eff luent. A t  the edge of  the mix ing zone, marine water 

eria must be  met. The Offshore Operators Committee IOOCI and 
r g e  models were used t o  pred ic t  worst case in i t ia l  d i lu t ion and 
sit ion of below-ice disposal i n  the Chukchi Sea. The worst case 

pu te r  model consisted of a winter discharge of 750 b b l l h r  
water and a cur rent  speed of  4.7 cmlsec. The worst [ lowestl  

ved  a t  t he  edge of the mixing zone was approximately 248:l a t  
y 10 m depth, f o r  dissolved metals wi th  a discharge duration o f  

able 7 presents a comparison o f  applicable water qual i ty c r i te r ia  wi th  
concentrations predicted us ing a d i lu t ion of 248:l and the l iqu id  
u d  metal concentration estimated from part i t ioning o f  the values 

n Table 4. Based o n  these results. water qua l i ty  should be well 
he  acute marine water qua l i ty  cr i ter ia. outside of the zone of  ini t ial  

f o r  exploratory phase discharges. Concentrations of one metal, 
r y  (.0001 ppml, exceed maximum chronic exposure levels 10.000025 ppml  
ou ld  b e  well w i th in  cr i te r ia  for  acute exposure 10.0021 ppml .  

Over a period of months o r  years, leaching o r  dif fusion o f  dissolved 
from deposited muds is also expected t o  be  insignif icant. Only  a small 
n fabout 0.1%) of the metal concentrations i n  whole mud is expected t o  

issolved state. The remaining metals are bound t o  the solid 
e dissolved port ion is  probably lost t o  the water column du r i ng  
nt. Af ter  deposition on t he  seabed, some additional metals can be 

dissolve in to  the in ters t i t ia l  water under  certain sediment condi- 
ever. a f ter  equi l ibr ium i s  established, the concentrations of metals 
st i t ial  water wi l l  not be  any h igher  than the estimated dissolved 
ns. These dissolved metals would be  dispersed throughout the 

r co umn du r i ng  a sediment resuspension event o r  slowly d i f fused upward 
an undisturbed mud deposit. Metals released t o  the water coiumn wil l  

ably readi ly absorb onto natura l ly  occurr ing suspended sediments. The 
solved phase of  metals and other chemicals tends to be  more bioavaiiable 
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Table 7 

RlSON OF EXPECTED DISSOLVED METALS CONCENTRATIONS 
THE EDGE OF THE MIXING ZONE I N  LEASE SALE 109 T O  

MARINE WATER QUALITY CRITERIA 

Marin 
Cr i ter ia fd)  

lone hour  average) 

No Criter ion 
0.4 
1 ,?el 

No Criter 'an 
0.0871gl 

t ed  i n  Table 

lved concentrations represent 0.1 percent of total concentration i n  
(See dissolved consti tuent concentration rat ios i n  Table 5.1 

ed  di lut ion 248:l. Corresponding t o  discharge 150 b b l l h r  in to  
depth of 20 m and cur rent  speed of  4.7 cmlsec. 
50 30784. EPA 1985b. One 'hour average concentration (ppml  

o be  exceeded more than once every  three years on the average, 
n the total recoverable method lsee nates f,g below). 
ent chromium 

1 8363. EPA 1986a. Proposed Criter ia. based on total recov- 
ethod. Exist ing cr i te r ion is 0.140 ppm. 
FR 19270. EPA 1986b. Proposed cr i ter ia  for  maximum allowable 

axon l ppm l  based on total recoverable method which is  opera- 
defined as the concentration of metal i n  an unfi l tered sample fol- 
reatment wi th  hot  d i lu ted mineral acid IEPA 1979). 

than the part iculate phase [Lockhar t  e t  ai.; 1982, p. 259) IO'Donnel et al.; 
1985, p. 485). Particulate-bound chemicals have variable bioavailabiiity that 
dspends on the chemical and biological species and environmental conditions 
considered [Anderson et  al.; 1978, p .  276). 

EFFECTS ON MARINE BIOTA 

INTRODUCTION 

The Lease Sale 109 area includes waters t o  depths of 80 meters and 
encompasses two major marine environments: cold offshore and bottom waters 
representing outer shelf waters; and warmer. nearshore waters dominated b y  
inshore port ions of the Alaskan Coastal Current  IAagaard. 1984; Hachmeister 
and Vinelli, 1985). Studies of Chukchi Sea biology have only recently inten- 
sified, and many features of th is  ecosystem are s t i l l  poorly understood. A 
simplified food web diagram for the shallow (less than 5 meters) and deep (5- 
20 meters) nearshore of the Chukchi Sea region IS presented i n  F ~ g u r e  '4, A 
major feature of th is  diagram is  the det r i ta l  base o f  coastai food webs 
[T rue t t :  1984. p .  159). 

T rue t t  (1984. p .  161) presented a comparison of the Chukchi Sea and 
Beaufort Sea coastal ecosystems; major points from th is  comparison important 
t o  the present analyses of exploratory dr i l l ing  discharges i n  Sale 109 are 
summarized below. 

Physically, the coastal Chukchi Sea has more open water both  spatially 
and temporally than does the coastal Beaufort Sea; is  more influenced b y  
Bering Sea water than b y  Arc t ic  Ocean water; i s  pervaded t o  a greater 
extent b y  cold. salty marine water; has a large polynya o r  lead system that 
persists each spr ing i n  o r  just offshore of t he  deep nearshore environment; 
has fewer natal stream sources of anadromous fish; and has large c l i f fs  suit-  
able f o r  seabird nesting. 

Chukchi Sea coastal foodwebs, i n  comparison wi th  the Beaufort Sea, 
have a greater annual primary product iv i ty  with more of the water coiumn 
primary production sett l ing to the bottom; a greater d ivers i ty  and higher 
biomass per  un i t  area of benthic feeders; a smaller percentage (biomass) of 
epibenthic mysids i n  diets of nearshore vertebrate consumers; and a greater 
d ivers i ty  of marine f i sh  species; and a greater d ivers i ty  and biomass of f ish- 
eating predators. 

The vertebrate fauna of the Chukchi Sea coastai zone. i n  comparison 
wi th  the Beaufort Sea, has more species and greater biomass of marine mam- 
mals per  un i t  area: more species and greater un i t  area biomass of marine 
fishes: fewer species, and lesser biomass per  un i t  area of non-salmonid 
anadromous fishes; a lower density of feeding and molting oldsquaws; a 
greater density of feeding and molting eiders du r i ng  summer; and a greater 
abundance of cl i f f-nesting seabirds ( t he  Beaufort has essentially none). 



The ra te  o f  sedimentation as well as t he  dep th  o f  the sediment are  
instrumental i n  determining which species of benthic organisms are adversely 
affected. I n  fact the two parameters may be  par t ia l ly  'n  ependent. T u r k  
and Risk (1981) showed t ha t  the deposit-feeding ~ l a m ( ~ f  Macoma balthica 
could survive, without mortal i ty o r  decreases i n  density, when exposed t o  
sedimentation rates of u p  t o  10.2 cmlmonth (mo) and sedimentation depths 
reaching 2.8 cm. Conversely, depths of as l i t t le  as 3 cm caused 50 percent 
mortal i ty i n  populations of the suspension-feeding ciam & arenaria. Sedi- 
mentation rates of 2-2.5 cm per  month had a catastrophic e f f c c t  popula- 
t ions of the deposit-feeding, tube-bu i ld ing amphipod Coro hium volutator. 
According t o  t he  authors, a r a te  of 1.5 cmlmo may impair : e c o l o n i m y  
Corophium. 

Sedimentation rates as low as 1.5 cmlmo could slow colonization of ben-  
th ic  habitats. Rose 119731 has shown tha t  t he  oyster Crassostrea v i rq in ica 
could be k i l led when covered wi th  2-15 cm of  sediment. Although al l  these 
species do not occur i n  t he  Chukch i  Sea, there are  analogous species. and 
there is  no reason t o  believe t ha t  effects on local species would not  occur 
wi th  comparable exposure. Besides the aforementioned studies of sedimenta- 
t ion on marine life. Davies e t  al. 1984, and Menzie e t  al.  1980, have also 
studied t he  effects of oi l  d r i l l i ng  discharges on benth ic  resources. 

Davies e t  al. (1984, p. 3651 indicated that  t he  zone of  smothering may 
extend about 200 m from the po in t  of discharge. From 200-500 m distant. 
benth ic  populations re turned t o  normal and at  distances greater  than 500 m no 
changes were recorded. Thei r  f ie ld  data appear t o  be  consistent w i th  t he  
resu l ts  presented above. Species d ivers i ty  extending outward f rom the po in t  
of discharge increased rap id ly  from no organisms t o  levels seen i n  uncontami- 
nated areas. The latter occurred between 200 and 2,000 m from the po in t  of 
discharge (Davies e t  al.; 1984, p .  366). Anaerobic condit ions prevai led from 
0 t o  500 m from the source, as l i t t le  o r  no biodegradation occurred due t o  the 
weight of the cutt ings. I n  addit ion there 'was l imited resuspension and dis- 
persal of sediments i n  t h i s  area. Natural sedimentation was bel ieved t o  be  
t he  mechanism for recovery of the area in the  immediate v ic in i ty  of the 
d r i l l i ng  r i g  IDavies e t  al.; 1984. p .  3691. 

Localized depression of infaunal communities due t o  smothering wil l  be  
most l i ke ly  i n  areas where deposition of muds and  cut t ings on the benthos 
exceeds approximately 1 cm and persists f o r  more than a few days (Jones and 
Stokes; 1984, p .  6-19]. More subtle community changes may resu l t  from 
alterat ion of substrate characterist ics. Species wil l  be favored which are 
more tolerant of the deposition of increased s i l t l c lay  components der ived from 
d r i l l i ng  fluids. increased requirements for  feeding, respirat ion and repro-  
ductive energy may cause adverse impacts. and depressed larval recruitment 
may occur (Menzie et al.; 1980, p .  5111, such as discussed above. 

Menzie et al. l op  c i t .1  noted reduced abundances o f  polychaetes. 
molluscs, and crustaceans u p  t o  370 meters f rom a well si te i n  a low energy 

3.  A suspension-feeding ciam eats food suspended i n  the water over ly ing 
the sediments. A deposit-feeding clam eats food that  is attached t o  o r  
consist ing of particulates on the bottom. 

The detr i tus-based benthic infauna and epifauna are the major sources 
of food f o r  h igher  t roph ic  levels i n  the Chukchi Sea. These benthic commu- 
nit ies are expected t o  be more vulnerable than other marine communities t o  
discharges of d r i l l i ng  muds and cut t ings du r i ng  oi l  and gas exploration. For 
these reasons, benthic communities are of primary concern f o r  act ivi t ies asso- 
ciated wi th  Lease Sale 109. 

Most o f  the important species (as defined b y  Truett;  1984, p. 1531 of 
the Chukchi Sea are associated primari ly w i th  the nearshore area I20 meters 
and shal lower). Exceptions include walrus and bearded seal, which use the 
pack ice edge and are therefore often i n  the deeper areas of the Chukchi Sea 
du r i ng  summer, and marine fishes. Most of the Sale 109 area is  between 30 
and 50 meters deep; the biology of these deeper areas is  less studied than 
the nearshore areas. Exploratory d r i l l i ng  i n  the nearshore could have 
greater pr imary  and secondary effects on important marine biota than d r i l l i ng  
i n  the offshore area. 

EFFECTS ON BENTHIC C W U N I T I E S  

The National Research Council (NRC) (1983, p .  105). Ferbrache 11983. 
p .  121 and Jones and Stokes 11984, p. 6-19) have summarized the work of 
Petrazzuolo 119811, Neff I19811 and Brandsma et  al. (19801, ident i fy ing the 
potential  detrimental benthic impacts of discharged d r i l l i ng  f lu ids  and cut t ings 
i n  low-energy environments as: 

a1 Physical smothering of bottom-dwelling organisms. 

b l  Effects on community s t ruc ture  and benthic habitat (i.e.. sedi- 
ment chemistry and tex ture) ,  making it unsuitable for certain 
species, e.g., interference wi th  bur row construct ion and feeding 
o r  interference wi th  settlement o f  benthic larvae. 

c l  Introduction of substances which may have negative effects upon 
metabolism, health. behavior, o r  reproductive capabil i ty of ben- 
th ic  species (i.e.. tox ic  effects). 

PHYSICAL SMOTHERING OF BOTTOM-DWELLING O R C A N I W  

Inferences fran t h e  L i tera ture  

Benthic organisms t ha t  are sessile o r  possess limited mobil i ty are 
vulnerable t o  smothering from deposited d r i l l i ng  cut t ings and muds IDavies e t  
ai., 1984: Jones and Stokes 1984, p. B-19; Rhoads and Young. 1970; Yeo and 
Risk, 1979; T u r k  and Risk, 1981: Rose, 19731. A n  organism's vu lnerab i l i ty  
t o  smothering is influenced b y  i t s  morphology, l i fe  h is tory  and behavior. the 
depth and duration of burial,  the t ype  of sediment deposited. water tempera- 
t u re  and chemical condit ions (Auble e t  al.; 1984, pp.  150-1511. Based on the 
studies referenced above, a sedimentation depth o f  about 1 cm appears t o  b e  
the no-effect level for smothering o f  large 1e.g.. >5-10 mml benthic inverte- 
brates, b u t  it probably is  considerably less for larval stages o r  smaller 
species. 

mid-Atlantic OCS d r i l l  s i te i n  120 meters of water. However, hake (Urophvcis 
spp.1 and crabs (pr imar i ly  Cancer boreal is] were apparently attracted t o  the 
d r i l l  site. Abundance of sand s t a r o ~ s t r o ~ e c t e n  americanus) appeared 
unaffected. 

Species attracted t o  t he  harder substrates of newly-formed mounds may 
colonize them i n  response t o  a "reef effect" (Shinn 1974 and George 1975 
Nor thern Technical Services 1981, and Menzie e t  al. 1980, p. 504). 

Inferences Based o n  Modeling Results 

The modeling data repor ted earl ier concerning di lut ion and dispersion of 
d r i l l i ng  muds from a presumedly worst-case s i t e  in the lease sale area suggest 
that  d r i l l i ng  mud sedimentation depths wil l  be  great  enough t o  smother some 
types of benthos and affect the i r  populations through habitat disruption. 
These effects are  expected t o  manifest themselves i n  areas beyond the mixing 
zone cur rent ly  allowed for d r i l l i ng  muds and cut t ings b y  EPA, which is  100 m 
i n  diameter f rom the po in t  of discharge. 

These conclusions are based on sedimentation depths predicted from 
modeling two d r i l l i ng  mud discharge scenarios. These scenarios assumed that  
f ive  exploratory wells would be  d r i l l ed  in one location, each averaging about 
two and one-half discharge events, for  a total of twelve events. For one 
scenario we assumed tha t  muds from six events would sett le i n  exactly t he  
same location downstream from the discharge point, whi le the muds from 
another s ix  discharge events would sett le i n  an exact location i n  another 
non-overlapping d is t inc t  direction. due t o  sh i f t ing currents. A second 
scenario modeled twelve d is t inc t  discharge events i n  the same direct ion 
deposit ing muds i n  exactly the same location downstream from the discharge 
point.  These cases also assumed that  disposal would be under  the ice and lor  
a low cu r ren t  velocity 10.155 cm ls l .  

Under worst-case depth deposition conditions described above. smo- 
t he r i ng  and other effects on benthic habitat could extend well beyond 137 m 
if  more than one well i s  dr i l led  i n  one location. Sedimentation from one o r  
two discharge events is  not expected t o  affect the benthos beyond the 100 m 
mix ing zone (F igure 5) because pred ic ted sedimentation a t  that  distance is  
less than 1.4 mm. B u t  as Figures 6 and 7 demonstrate, sedimentation a t  one 
location from six o r  twelve discharge events is  expected t o  cause smothering 
well beyond the mixing zone. A t  137 m, total sediment depths are predicted 
t o  be  8.4 and 16.8 mm for  t he  six and twelve discharge event cases, respec- 
t ive ly .  A t  th is  distance, the sediment should be exclusively t he  f inest mud 
part icles (i.e., 0.0011 mm mean diameter). 

As discussed earlier, d r i l l i ng  muds and cut t ings have t he  potential t o  
d i s rup t  benthic habitat as well as smother benthic organisms. As shown i n  
F igure 8, t he  sedimentation rates a t  the edge of the 100 m mixing zone f o r  
low velocity cur rents  would not exceed 0.27 o r  0.68 cm pe r  month, respec- 
t ively, assuming one o r  two and one-half discharge events per  month. Based 
on t he  data concerning sedimentation effects on benthic habitat. the predicted 
sedimentation rates are probably suff icient t o  affect some benthic species and 
life stages. For example, Atema et  al.  (19821 found that  layers o f  d r i l l i ng  
mud of  as l i t t le  as 1 mm 10.1 cm) covering a natural substrate caused severe 
delays i n  shelter construct ion b y  post- larval Atlantic lobsters I- 
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Any effect of sedimentation rate on colonization of benthic infauna would 
xpected to be observed at a distance of at least 137 meters from the point 
ischarge because there would still be a substantial rate of deposition of 
particles (mainly 0.0015 mm diameter) at this point. 
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TOXICOLOGICAL EFFECTS 

As stated earlier, dr i l l ing muds contain chemicals that are toxic to 
aquatic life. Cuttings can also contain up to 10% oils [wet weight]. The 
toxic materials include heavy metals, semimetals l ike arsenic, a variety of 
aromatic hydrocarbons l ike naphthalenes and phenanthrenes, chemicals l ike 
lignosulfonates, and an excess of hydroxide ions (i.e., highly alkaline PHI. 
Because their specific chemical composition is complex, as well as p m r l y  
understood, toxicity bioassays are needed to define their toxicity potential 
and check for chemical interactions. Some of the toxicants i n  dr i l l ing muds 
are bioaccumulated b y  aquatic l i fe and one--methylated mercuryv-can be 
blomagnified under certain conditions (Cooper Consultants. Inc. 1985al. 
Consequently. such compounds may pose a threat to fish. wildlife and people 
consuming contaminated f ish and shellfish. 

Despite their toxicity potential, dr i l l ing muds and cutt ings will never 
prove toxic unless organisms are exposed long enough to toxic concentrations 
of biologically available (i.e., bioavailable) constituents. Bioavailable con- 
stituents are ones that exist i n  forms that can pass into the organism. e.g.. 
via i ts  gills, lungs, epidermis, o r  guts. I n  general. organisms residing in  
the water column are not expected to be exposed long enough to dr i l l ing mud 
constituents to be affected adversely. Most of the toxicity data consist of 
exposures lasting dozens of hours. while water column species are exposed 
for only a few minutes or  hours at  most. Once the mud settles to the bot- 
tom, however, exposure is sufficiently long to imperil species l iv ing on or  i n  
the bottom. Accordingly, concerns about acute toxicity, acute chronic 
toxicity, and bioaccumulation are valid and must be evaluated. 

The most important toxic property of dri l l ing muds is  probably their 
chronic toxicity to benthic species: toxicity to other groups of organisms 
(e.g., fish, plankton) appears to be substantially less significant. 

The following summary concerning the effects of dri l l ing muds and cut- 
t ings pertains to species indigenous to the United States. with emphasis on 
Alaskan species where sufficient data exist. The analysis extends beyond 
Alaskan species simply because there is no evidence that Alaskan species are 
inherently more or  less sensitive than those from other regions. The EPA's 
(1985bl water quality criteria also found no reason to differentiate between 
regions of the country. but  d id allow site-specific testing if there was any 
reason to believe resident species had unusual sensitivities. 

Acute Toxicity 

Based on past studies, the eight generic dr i l l ing muds o not possess a 
high degree of acute toxicity to marine life; the 96-hr LC5oP4] for  the most 
toxic mud and the mysid M sido sis bahia was 27,000 ppm for the suspended 
particulate phase IEPA 1985;. TaPble vT. Moreover, their toxicity potential 
appears limited when they are suspended in the water column because toxic 
concentrations are so ephemeral. Under most conditions they are diluted so 
quickly that concentrations rapidly fall below those causing acute toxicity. I n  
addition dri l l ing muds apparently are not rapidly acting, based on studies of 
shrimp and crab larvae b y  Carls and Rice 11984, p .  451, and on a f ield study 

4. LC50 is the concentration ki l l ing 50 percent of the test animals. 

Bottom-dwelling organisms could be affected in  a number of ways by  the 
settleable particulates in  dr i l l ing mud discharges. Some species near the dis- 
charge may experience abrasion or  clogging of gi l ls and feeding structures. 
Mobile invertebrates may be able to move out of the affected area. Impacts 
on sessile invertebrates may be greater than those to mobile species. The 
composition of the dr i l l ing fluids would be expected to influence the impact on 
the benthos with the finer, more clay-silt particulate being more detrimental 
to communities. Menzie (1983, p. 351 notes that densities of polychaete 
worms decrease in  areas of elevated clay content and Addy et al. 11984. o. - -  
4341 mention a  reference of ~olychaetes for a coarser sediment. The enifall- r -- 
rial suspension' feeding amp'hipod Erichthonius rubricornis experienced a 
dramatic decline in  population. This was a t t r i b u t e d a n g e  in  sediment 
grain size characteristics, possibly caused by  naturally occurring scouring 
action or the accumulation of dr i l l  cutt ings (Maciolek-Blake et al. 1983. p. 
9821. Sherk et al. (1974, pp. v i i -v i i i l  found that particulate material can 
cause mortality, decrease yield, and interfere with energy flow. They found 
that two sus~ension-feedinq c o ~ e ~ o d s  experienced biologically significant .. - 

reductions i n  'inoestion when exdosed to s;s~ensions of Fil ler 's earth 5;-0 , 
sand. and r iver  G i l t  at concentraiions greater than 250 mgll. 

Recruitment of colonizing benthic organisms is reduced where sediments 
are covered with layers of dr i l l ing mud [Atema et al. 1982; Menzie 1983. 
p. 34; Turk and Risk 1981 1 .  Many organisms have planktonic larvae that can 
selectively settle and may be able to detect sediments that are altered physi- 
cally or  chemically. As noted above, Atema et al. (1982) found that layers of 
dr i l l ing mud of as l i t t le  as 0.1 cm covering a natural substrate caused severe 
delays in  shelter construction and in  the quality of burrows produced by  
post-larval Atlantic lobsters, These i n  t u r n  would increase their exposure to 
predators and currents. Turk and Risk (1981) observed that a sedimentation 
rate of  1.9 cmlmo of  natural sediment caused a ten-fold decline i n  the density 
of the amphipod, Coro hium volutator. Because both species have reasonably 
related analogous spezes in  -kchi Sea, similar effects are anticipated 
with similar exposure. Anderson et  al. (1978, p. 787-7891 however. found 
minimal effects on recruitment with sediment containing l in i t ia l ly l  concentra- 
tions as high as 30 ppm methylnapthalenes and 12 ppm methylphenanthrenes. 
These concentrations decreased b y  an order of magnitude in  100 days and 
were not detectable after 200 days. Still, it is surprising that a greater 
inhibition of recruitment d id  not occur. 

Although the recovery of benthic communities to their baseline structure 
or abundance appears to be slow in  low-energy environments, Menzie et al. 
(19801 and other authors suggest that benthic communities within the initial 
impact zone commence recovery within a year following cessation of discharge. 
Nearshore changes in  community structure should return to background levels 
of variabil i ty as dri l l ing fluids and cutt ings are dispersed b y  wave-induced 
resuspension of sediments and long-shore mixing. I n  deeper. low-energy 
portions of the nearshore. reworking of persistent. bui l t  up  materials by  
benthic organisms and recolonization from adjacent areas wil l  contribute to 
recovery of smothered species and reestablishment of community structures. 

b y  Cerber et al. (1980, p. 891 I. The latter study indicated that toxicity and 
sublethal effects would be expected for organisms exposed to used dr i l l ing 
muds close to the source. A t  high discharge rates 1i.e.. 275-1.000 bb l lh r l .  
some form of toxicity might occur i n  the water column 20 to 30 meters down- 
stream from the discharge point. However, pelagic animals affected sub- 
lethally may recover when carried by  the currents to areas possessing lower 
concentrations of contaminants. 

I n  the water column, planktonic and larval forms generally appear to be 
the most sensitive of the organisms tested to date. This is to be expected 
because their small size makes it easier for chemicals to be absorbed compared 
to larger species or individuals, and they are believed to possess less effec- 
t ive detoxification systems. 

I n  the water column, planktonic species and larval stages generally 
appear to be the most sensitive of the organisms tested to date. This is  to 
be expected because their small size makes i t  easier for  chemicals to be 
absorbed compared to larger species or  individuals, and they are believed to 
possess less effective dktoxification systems IRand and Petrocelli; 1985. pp. 6 
and 5421. For example, juveniles of a planktonic. epibenthic mysid 
(Mysidopsis m )  were tested to determine 96-hr LCsOs for  seven of the 
eight generic mud types prescribed b y  EPA (Caetz et al.: 1986. pp. 813- 
8211. The lowest 96hr LC5 obtained were 114,000 ppm for the l iquid phase 
(ranging from 114,000 to 3 150.000 ppml, and 726 ppm for  the suspended 
particulate phase (ranging from 726 to > 50.000 ppml. The least dilution 
predicted by  the OOC modeling fo r  the edge of the mixing zone, 100 m from 
the discharge, would produce a dr i l l ing mud concentration exceeding 
4,000 ppm, occurring only dur ing the 1.5 to 2 hours of discharge. There- 
fore, effects on some species would be anticipated provided the organisms 
occupied the plume and exposure was long enough. However, this is not 
expected to be the case. 

Not all planktonic organisms are sensitive to short-term exposure to 
dri l l ing mud. Carls and Rice 11984, p. 451 found several dr i l l ing muds to 
have low toxicity to the larvae of six Alaskan species of  shrimp and crab. 
LCSOnS for the l iquid phase of a dri l l ing mud-seawater mixture ranged from 
6,000 to 82,000 ppm. with shrimp larvae being sl ightly more sensitive than 
crab larvae. 

Chronic Toxicity 

After the mud settles to the bottom, i n  certain areas i t  will persist long 
enough to be acutely and chronically toxic to some benthic-dwelling species. 
This conclusion is based on Figure 9, which indicates that the predicted con- 
centrations of copper, lead, chromium and mercury in  the 14 dri l l ing muds in 
Table 8 may be acutely or chronically toxic, o r  both, depending on which 
dr i l l ing mud is being used. Of greatest interest is copper because predicted 
dissolved concentrations of f ive of the fourteen types of water-based dri l l ing 
muds (Table 81 could be toxic to some species. According to the USDOI MMS 
11984. p. IV-491, effects of m e t a K n  dr i l l ing muds are sublethal, which is 
consistent with this assessment. Most of the chronic effects are expected to 
be manifested in  community effects. which--as discussed in  the preceding 
section--are expected to be a function of the mud's particle size and organic 
content, i n  addition to the toxicity of  i t s  constituents. 

1-1 1 
41 





S u n m r y  

Bottom-dwelling organisms a r e  expected t o  be the most vulnerable g roup  
of organisms t o  d r i l l i ng  muds and cutt ings, par t icu lar ly  those that  are immo- 
bi le. I t  does not appear t ha t  planktonic and pelagic organisms wil l  be  
exposed to d r i l l i ng  mud discharges for long enough and at  h i gh  enough con- 
centrat ions t o  be affected adversely. though effects on some species and l i fe 
stages are conceivable. 

Discharges of d r i l l i ng  muds could adversely affect bottom-dwelling 
organisms i n  a number of ways. v ia  smothering. alterat ion of t he  character of 
the bottom (i.e., a l ter ing benth ic  habitat] .  o r  v ia  chemical tox ic i ty .  Most 
probably, a combination of these factors operate. A t  least two studies have 
shown that  as l i t t le  as 1 mm of d r i l l i ng  mud deposited on the bottom can 
adversely affect recruitment o f  some benthic species. ultimately reduc ing the 
number of species. For open-water disposal. these levels of d r i l l i ng  mud may 
occur beyond the 100 m mix ing zone cu r ren t l y  authorized b y  EPA. Bottom- 
dwell ing species also could be exposed t o  concentrations of lead. copper and 
perhaps mercury  and hexavalent chromium that  could be  chronical ly tox ic .  

Given these assessments, effects of d r i l l i ng  mud discharges, which 
appear t o  be  l imited t o  areas less than 500 m i n  diameter, are conceivable f o r  
under-ice discharges. Because t he  assessment considered worst-case condi- 
tions, it is  l i ke ly  that  t he  actual effects associated wi th  under-ice disposal 
du r i ng  exploratory d r i l l i ng  wil l  general ly be  less than projected. Moreover. 
i n  many areas impacts wi l l  be  t rans i tory  because sediments wi l l  be  reworked 
biologically and physical ly. The probabil i ty o f  adverse impacts would be  even 
more localized wi th  above-ice and open-water disposal. With above-ice 
disposal. they may not  be  detectable. Consequently. due t o  the l imited 
quant i ty  of materials discharged and the small areas affected b y  the dis- 
charges, t he  impacts are expected t o  be  insignif icant i n  all areas save 
perhaps those const i tu t ing special aquatic sites (e.g.. a cr i t i ca l  feeding area 
f o r  marine b i r ds  o r  mammals). 

EFFECTS ON LOWER TROPHIC LEVELS 

MACROPHYTES 

Macroalgae communities are d is t r ibuted throughout  the coastal zone of 
the Chukchi Sea. and are known t o  be  more widespread than in the Beaufort 
Sea (Truet t ;  1984, p .  142). However. these communities are considered t o  be  
insignif icant cont r ibutors  o f  carbon t o  Chukch i  Sea food webs except, per -  
haps, i n  localized, shallow coastal habitats. The locations of known ke lp  
beds, pr imar i ly  Laminaria saccharina and  & solidunqula. are shown i n  T rue t t  
(1984, p .  145). Gravel o r  larger-grained substrates i n  shallow water areas. 
which are  ~ r o t e c t e d  from gouging b y  moving ice, offer t he  best habitat f o r  
these algae; water c lar i ty  is  presumedly also important IT rue t t ;  1984, 
p .  142). 

Possible impacts of d r i l l i ng  mud and cut t ings discharges t o  macrophyte 
communities include: 

- Reduced pr imary  product ion due t o  increased turb id i ty ;  

Although these impacts are theoretical ly possible, no signif icant impacts 
are expected for  the same reasons as outl ined i n  t he  discussion o f  phyto-  
plankton impacts, above. 

EFFECTS ON FISH RESOURCES 

Fish and most mobile pelagic species may avoid discharge plumes and 
areas of h igh t u rb i d i t y  resu l t ing from exp lora tory  d r i l l i ng  operations. Jones 
and Stokes (1984, p. C-16) suggest t ha t  although some studies have ind i -  
cated t ha t  f ish may be  a t t rac ted t o  a discharge plume, it is  l i ke ly  t ha t  
stresses induced b y  part iculates i n  the main body of the plume would res t r i c t  
f ish t o  t he  plume edges. These factors also mean t ha t  f ish  may not experi- 
ence signif icant exposures t o  tox ic  concentrat ions of pol lutants i n  the dis- 
charge. Fol lowing cessation of discharge, f i sh  may r e t u r n  t o  a discharge 
area, par t icu lar ly  i f  the settlement o f  discharged cut t ings and  d r i l l i ng  f l u i d  
provides signif icant microrelief 1i.e.. creation o f  new habitats). 

While l i t t le  i s  known regard ing t he  threshold  a t  which effects from 
smothering o r  toxic effects on demersal f ish eggs could occur, the wider dis- 
persion of discharged d r i l l i ng  f lu ids  i n  deeper areas could resu l t  i n  a large 
area be ing covered wi th  more than 1 mm of  muds and cutt ings. Th is  could 
resu l t  i n  the smothering of la rger  numbers o f  demersal f i sh  eggs IJones and 
Stokes; 1984, p. C-16). Under  actual f ield conditions, t he  area affected is  
re la t ive ly  small, b u t  s t i l l  could exceed the 100 m mix ing zone established b y  
EPA. 

Finally, t he  limited effects which the discharges could exe r t  on benthic 
communities, phytoplankton, and zooplankton suggest negl igible reductions i n  
food suppl ies of f ish  (Jones and Stokes; 1984, p .  C-19). Thus. only minor 
impacts on f ish  are anticipated from exp lora tory  phase discharges. 

EFFECTS ON MARINE A N 0  COASTAL BIRDS 

The marine and coastal avifauna of the Sale 109 area includes loons. 
procel lar ids (fulmars and shearwatersl.  cormorants, waterfowl ( inc lud ing 
brant, eiders and oldsquaws), shorebirds, la r ids  (jaegers, gu l ls  and t e rns )  
and alcids l auks  and the i r  relat ives). 

Impacts t o  b i r d  populations f rom d r i l l i ng  mud and cut t ings discharges 
are unl ikely; however, some secondary impacts a t  special aquatic sites are  
possible. Most coastal and marine b i r ds  occur i n  the Chukchi from spr ing t o  
fall. Concentrations o f  cl i f f-nesting and other  species i n  certain areas are 
dependent on marine fauna, inc lud ing benth ic  infauna and epifauna, as food. 
Several locations i n  the Sale 109 area were ident i f ied b y  T r u e t t  (1984. p .  104) 
as being par t icu lar ly  vulnerable t o  impacts an b i r ds  from oi l  and gas act ivi t ies 
due t o  large concentrations o f  b i r ds  us ing nesting and feeding resources. 
These locations include the marine environments o f  Ledyard Bay, and waters 
off Cape L isburne where benth ic  infauna and epifauna are heavi ly used b y  
foraging b i r ds .  

- Increased mortal i ty through smothering; 

- Reduction i n  available habitat resu l t ing i n  decreased distr ibut ion. 

No impacts of exploratory d r i l l i ng  t o  macrophyte communities are 
expected except i n  cases where d r i l l i ng  and discharge act ivi t ies are i n  the 
immediate area of such communities. L i t t le  information exists t o  pred ic t  the 
responses of macraphytes t o  increased sedimentation and/or  pol lutant concen- 
trat ions resu l t ing from d r i l l i ng  discharges. b u t  some changes i n  algal density 
and community s t ruc ture  are l ike ly  under  these condit ions IT rue t t ;  1984, pg.  
1501. 

PHYTOPLANKTON 

No special aquatic sites o f  c r i t i ca l  importance t o  phytoplankton produc- 
t i v i t y  have been identi f ied. The possible impacts of d r i l l i ng  mad discharges 
on marine phytoplankton include: 

- Decreased pr imary  production due t o  l i gh t  reduction from 
increased turb id i ty ;  

Decreased primary production and lo r  increased mortal i ty due t o  
d i rec t  acute o r  sublethal toxic effects of trace metals; 

- Stimulation of pr imary  production b y  trace nut r ients  i n  the dis- 
charge (Jones and Stokes; 1984, p. A-9). 

Several considerations suggest that  t he  discharge of d r i l l i ng  muds wil l  
have l i t t le  impact on phytoplankton. First,  t he  rap id  d i lu t ion and shor t  resi- 
dence time of t he  d r i l l i ng  and discharges i n  the water column make it ve ry  
un l ike ly  that  phytoplankton would be exposed long enough t o  the h igh con- 
centrat ions necessary t o  show tox ic  effects. Second, the discharges are 
intermittent and of relat ively shor t  durat ion. Th i rd ,  most metals i n  the dis- 
charge are bound t o  part iculates and are, therefore, unavailable f o r  uptake 
b y  t he  organisms. Fourth, the area l ike ly  t o  be  covered b y  detectable dis- 
charge plumes is ve ry  small. Finally, the signif icant potential  f o r  recruitment 
from nearby unaffected areas means that  recovery periods should be  relat ively 
shor t  1 Jones and Stokes; 1984, pp.  A-9 - A-10). 

ZOOPLANKTON 

Possible impacts t o  zooplankton include: 

- Decreased growth, altered behavior. and/or  increased mortal i ty 
due t o  t he  d i rec t  acute o r  chronic effects of toxic materials i n  
dr i l l ing  muds; 

- Interference wi th  feeding o r  resp i ra tory  act iv i ty  due t o  increased 
suspended solids concentrations; 

- Ind i rec t  enhancement o r  inhibit ion of zooplankton populations 
resu l t ing f rom impacts on phytoplankton (Jones and Stokes; 1984, 
p .  A-101. 

Effects on marine and coastal b i r ds  resu l t ing f rom toxici ty, bioaccumu- 
lation, o r  food supply  effects are not expected t o  occur (Jones and Stokes; 
1984. pp. E-11.12). 

EFFECTS ON MARINE MAMMALS 

Effects on marine mammals resu l t ing f rom exposure t o  discharges. acute 
and chronic toxici ty, and bioaccumulation and food supply  effects are un l ike ly  
(Jones and Stokes; 1984, pp .  D-13.14). The h i gh  mobil i ty o f  t he  species in 
question, t he  intermittent and b r i e f  durat ion o f  discharges of d r i l l i ng  efflu- 
ents and the d i lu t ion of discharge plumes are a l l  factors in th i s  conclusion. 

It should be  noted that  the greatest potential  fo r  impacts, although 
h igh ly  unl ikely, is  from effects t o  benthic food supplies o f  certain mammalian 
species. Walrus, bearded seals, and g ray  whales are primari ly benthic 
feeders. Walrus and bearded seals feed pr imar i ly  on infauna, par t icu lar ly  
b iva lve molluscs. There are indications that  large populations of walrus i n  
recent years may be  drastical ly reduc ing supplies of bivalves i n  the coastal 
Chukchi Sea, w i th  resu l t ing pressure on walrus populations (Truet t ;  1984, 
pp.  47-51, 159). 

Gray whales (an endangered species) feed on ampeliscid amphipods b y  
plowing and s t ra in ing benthic sediments. The  ca r r y i ng  capacity of the 
C h u k c h ~  Sea f o r  g ray  whales is  determined b y  t he  numbers and locations of 
dense patches of p rey  (T rue t t ;  1984, p .  60). Gray whales are  dependent on 
areas r i c h  i n  benthic amphipods du r i ng  the summer feeding period; they fast 
while on the i r  w in ter ing grounds (Morris; 1981. p .  74). 

The addit ion of impacts t o  benthic communities from d r i l l i ng  discharges, 
although deemed minor t o  negl igible when taken separately, need t o  be  con- 
sidered i n  l ight  of ca r r y i ng  capacity limitations for walrus, and g ray  whale 
populations i n  t he  coastal Chukchi.  Cumulative impacts i n  localized areas may 
become important if these areas suppor t  important f w d  resources f o r  these 
species. 

CUMULATIVE EFFECTS 

I r revers ib le  and signif icant impacts t o  the marine biota are not antici- 
pated due t o  the l imited areal extent and quanti t ies o f  discharges associated 
wi th  Sale 109 exploratory d r i l l i ng  act ivi t ies. I n  addition, the anticipated low 
number of explorat ionldel ineation d r i l l i ng  un i t s  available a t  one time fur ther  
diminish t he  probabi l i ty  of such effects. Potential cumulative impacts could 
resu l t  from concurrent  and nearby dri l l ing, par t icu lar ly  i n  nearshore areas 
wi th  open-water discharge. 

EFFECTS OF LAND DISPOSAL 

INTRODUCTION 

Lam (1982) repor ted on several disposal methods i n  a survey of d r i l l i ng  
f lu id  disposal techniques f o r  Canadian offshore dr i l l ing .  He found that the 
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bi l i ty  of land disposal was dependent upon the avai labi l i ty of acceptable 
of suff icient size i n  an appropriate location. I n  h is  opinion the major 

tage t o  land disposal is  that i t  is not a permanent solution to the 
because sites eventual ly f i l l  and new locations must be sought. He 

hat for offshore dr i l l ing  the method is even more unattract ive because 
h cost of transportat ion o r  dr i l l ing  a disposal well. Lam d id  can- 

the method might be considered for certain locations i f  the f luids 
ewatered before transport.  I n  t he  recent proposed eff luent limita- 

delines and standards for the offshore segment o f  the ai l  and gas 
indust ry .  land disposal was not  recommended as a viable option f o r  

ce Performance Standards INSPSI o r  Best Available Technology 
. This was due t o  the h igh aggregate compliance costs and problems 
vai labi l i ty of sufficient suitable land disposai sites IEPA 1985al. On a 
y-case basis. however. land disposal may be  a selected option under 
I of t he  CWA if requ i red for  protect ion of the marine environment. 

, 
STORAGE I N  PITS OR SUMPS 

Impacts associated wi th  disposal of dr i l l ing  muds i n  p i ts  o r  sumps would 
dc the land area requ i red t o  form the  p i t  and t ha t  needed for  d is t r ibu-  
and docking facilities and haul roads i f  the p i ts  are not located near the 
e docking faci l i ty o r  pipeline terminus. The analysis assumes t ha t  stan- 

arct ic construct ion pract ices protect ing permafrost wi l l  be used. 
t ly. the shoreline i n  the sale area is v i r tua l ly  undeveloped and con- 
o n  of haul roads would be  mandatory. 

Oragnich (19831 repor ted t ha t  reserve p i ts  o f  50-60.000 barrels capacity 
used b y  Exxon for storage of d r i l l i ng  muds and cut t ings for  onshore 

n g  in the Beaufort Sea area. A similar technology should be  transferable 
e Chukchi Sea area. The magnitude of  land loss is  dependent upon how 

such p i ts  would be  needed and  how much time would be  requ i red t o  
im these lands wi th  vegetative cover. 

The  Alaska Department of Environmental Conservation has jus t  issued 
lnes f o r  onshore disposal of d r i l l i ng  muds i n  p i t  facilities. (ADEC 

Pi ts  are general ly constructed above grade wi th  gravel dikes and 
t o  protect permafrost. The guidelines encourage using a landfi l l .  

, it I s  desirable t o  maximize the solids and take out  l iquids before the 
r e  deposited i n  the p i t .  This wi l l  l imit  problems with leaching and 
g of t he  dikes. When t he  p i t  is  filled. a 2-foot th ick  gravel cap is t o  
ed  over the top. The gravel may contain some bentonite. The cap 

scarified and fert i l ized t o  encourage vegetation recovery b y  native 
species b u t  such recovery wil l  probably take f ive  o r  more growing 

r s  and Barker  11982). as well as Dietr ich ( 1985 1. po in t  ou t  that  a 
e volume of  d r i f t i ng  snow may accumulate i n  these p i ts  du r i ng  the 
Du r i ng  spr ing breakup. there is danger o f  flooding and d ike 

ng unless these p i t s  are  dewatered. Disposal of f luids. normally done 
uum truck. is  accomplished b y  spray ing on roads and pads f o r  dust  . Water qua l i ty  varies wi th  age of the p i t  (older p i ts  generally have 
water qua l i ty )  and can va ry  over the summer period as well. I n  the 

here are no known studies dealing wi th  the effects of d i rec t  applica- 
f resh water d r i l l i ng  muds t o  tundra vegetation and soils (D ie t r ich  
The U.S. Fish and Wildlife Service IFWS) has begun t o  look a t  effects 

n d  disposal f o r  older wells I30 years old) b u t  resu l ts  o f  these studies 
yet  available. Disposal of d r i l l i ng  muds d i rec t ly  on the tundra poses 
potential impacts. 

discussed above, physiological damage t o  vegetation as a resu l t  of 
concentrations and physical damage from spray ing can occur as a 

dewatering p i t  storage facilities. It i s  assumed that  f resh muds may 
saline and might therefore cause greater physiological stress t o  tun-  

nts. Certainly the possibi l i ty for physicallmechanical damage i s  
r due t o  the greater weight and potential  f o r  smothering and bur ia l  of 
tion. Heavy metals and oils and greases may pose additional problems. 
metals may be  taken u p  b y  plants and accumulated and magnified i n  

s. Oils and greases can have d i rec t  toxic and damaging physical 
vegetation and soils (Walker e t  al. 1978; Everett 1978). The area 
affected b y  d i rec t  land disposal could be signif icantly larger than 
fected b y  t he  other land disposai alternatives. 

s tudy on the application o f  salt-water based d r i l l i ng  muds t o  tundra 
c h  and Ross; 19851 is  o f  limited u t i l i t y .  Based on observations of one 
imentsl disposal operation i n  the Canadian Arct ic. it found that: 

no significant deleterious changes i n  water qua l i ty  occurred 
jacent t s i c l  Hoodoo River  as a resu l t  o f  overland seepage of  

effluent. l b l  leaching of heavy metals appeared t o  be  slow 
soluble components were qu ick ly  d i lu ted t o  background 

evels. and l c )  ter ra in  disturbance was considerably less than 
ha t  which might have occurred if a sbmp had been constructed." 

study's usefulness is  l imited because t he  researchers took ve ry  
qua l i ty  samples and on ly  looked at  the short-term effects o f  the 
eration. Longer term tox ic i ty  effects and biological changes have 

:&- 
XI Ferrante I1981 ) repor ted that: 

ies wi th  ter res t r ia l  plants i n  laboratory and f ie ld  experi- 
show that the f luids and some f lu id  components exh ib i t  
i c  propert ies reducing seed germination, growth and yield. 

ic i ty  i n  whole d r i l l i ng  f l u i d  is  a t t r ibuted t o  soluble salt 
ations. The range of lethal concentrations of f l u i d  com- 
i n  tox ic i ty  studies was from less than 1 t o  75.000 mg l l  

t for  whole d r i l l i ng  f luids from 0.29 t o  85 percent b y  

bsurface injection of d r i l l i ng  muds at the dr i l l s i te  is  cur rent ly  a com- 
sposal technique (Die t r ich  1985). I t  i s  not known i f  any subsurface 
ex is t  i n  the Chukchi Sea area that can accommodate th is  disposal 

sale 109 area. the corresponding onshore facilities may not be sufficient to 
warrant complete use o f  f lu ids  b y  spraying. 

Dr i l l ing  muds and f luids may contain potential ly toxic materials such as 
oils and grease, heavy metals, soluble salts and various synthetic and natural 
organic compounds. I f  p i ts  are not lined. these materials may leach into 
surface and groundwaters and pose potential  hazards to organisms i n  o r  
d i rec t ly  dependent on these resources. i f  left exposed, these p i ts  may 
attract waterfowl and other wildlife and pose potential  hazards t o  them as 
well. 

The major problem associated w$h p i t  water is  salt contamination bu t  
total suspended solids. pH, oil, total organic carbon and chemical oxygen 
demand can also present problems. Salt levels i n  the four p i ts  studied b y  
Meyers and Barker  (19821 ranged from 605 mg l l  t o  5.257 mg/ l  total dissolved 
solids (TDS).  They found that impacts of spraying p i t  wa:er on tundra 
vegetation were d i rec t ly  proport ional t o  the salt concentration applied; at 
4.000 mg/ l  TDS physiologicai stress was induced i n  willows b u t  below 2,000 
mg l l  TDS these species were not affected. Other species tested were less 
sensitive than willows. P i t  f luids d i d  not  signif icantly concentrate i n  soiis o r  
adversely affect solid conductivi ty o r  pH. I n  addition t o  salt induced prob-  
lems. mechanical and physical damage t o  vegetation can be induced du r i ng  
water discharge unless some means of energy dissipation is used. Meyers and 
Barker  11982) conclude that  d i rec t  tundra disposal of p i t  f luids can be envi- 
ronmentally acceptable under certain circumstances. Limitations on salt con- 
tent. mitigation for physical damage to tundra and a sampling program con- 
ducted concurrently w i th  dewatering are recommended to ensure safe opera- 
t ion. 

STORAGE I N  ABANDONED GRAVEL PlTS AND QUARRIES 

Except that no new land areas are needed for p i t  construction, storage 
of d r i l i i ng  muds i n  abandoned gravel p i ts  and quarries poses many of t he  
same problems encountered wi th  storage p i ts  constructed expressly for  that 
purpose. However. because of the i r  size o r  i r regu lar  shape. it may not be 
possible t o  l ine gravel p i ts  o r  otherwise protect them from the leaching of 
potential ly hazardous materials to surface and groundwaters. Location o f  
abandoned gravel p i ts  may o r  may not make them more accessible t o  barge o r  
pipeline transportat ion of waste d r i l l i ng  muds. This alternate has not been 
recommended o r  documented b y  any known source. Sufficient p i ts  and quar- 
r ies  are not l ikely t o  be found i n  the shore areas adjacent t o  th is  lease sale 
area. 

method. Impacts of onshore subsurface injection would include transportat ion 
and logist ic impacts. noted i n  the alternatives section of th is  appendix. as 
well as impacts associated wi th  exploring f o r  and dr i l l ing  additional onshore 
injection wells. 

MONITORING RECOMMENDATIONS 

BENTHIC INVERTEBRATES 

Monitoring of benthic invertebrate populations is  conditionally recom- 
mended t o  determine whether the benthic community is  affected adversely b y  
t h i n  layers of d r i l l i ng  muds and cut t ings as suggested b y  the data presented 
i n  t h i s  EIS. The recommendation is conditional, dependent on a determination 
of whether signif icant numbers o f  marine mammals are expected t o  be  foraging 
i n  the area o f  the proposed exploratory dri l t lng. If so, then a monitoring 
program and perhaps tox ic i ty  bioassays should be  accomplished. Toxici ty 
bioassays of d r i l l i ng  muds and cut t ings containing mineral oil should be  con- 
ducted to acquire information on the i r  tox ic i ty  potential. Because mineral oils 
have variable proport ions o f  aromatic hydrocarbons, which are the most 
acutely toxic hydrocarbon fraction, the potential f o r  tox ic i ty  exists. Solid 
phase acute tox ic i ty  bioassays wi th  the cut t ings overlain b y  a supernatant of 
seawater are recommended. The test protocol should follow the EPA-Corps of 
Engineers test methodologies f o r  evaluating the tox ic i ty  o f  dredged materials, 

The need f o r  monitoring of additional exploratory d r i l l i ng  operations wil l  
have t o  be  decided on a case-by-case basis, dependent on the results of the 
ini t ial  monitoring program. The need for a benthic invertebrate monitoring 
program i s  based on a t  least two independent studies which have demon- 
strated that  as l i t t le  as 0.1 cm of d r i l l i ng  mud can adversely affect the 
benthos. There is the potential  f o r  d r i l l i ng  muds t o  be  spread over an area 
greater than the 100 m mixing zone cur rent ly  authorized b y  EPA f o r  dr i l l ing  
mud accumulations exceeding 0.1 cm depth. 

The benthic invertebrate monitoring program should measure sedimenta- 
t ion depths, the size of the sedimented particles. and concentrations of 
selected aromatic hydrocarbons and metals i n  t he  in ters t i t ia l  water of the top 
4 cm of sediment. These are the d r i l l i ng  mud parameters that appear t o  
control effects on the benthic invertebrates. Densities of key  species and 
community characterist ics (e.9.. species r ichness) of the benthic species 
should be  monitored along wi th  the physical and chemical parameters. 

MARINE MAMHAL RESOURCES 

Monitoring o f  marine mammals populations should be  carr ied out  i f  I 1  I a 
prel iminary assessment demonstrates that the site selected f o r  exploratory 
d r i l l i ng  lies within a significant feeding area o f  whales o r  walrus and. I21 
monitoring o f  the benthic invertebrate prey community reveals that a large 
enough population of p rey  has already been adversely affected b y  the d r i l l i ng  
discharges t o  suspect potential  effects on the i r  predators. 



PACIFIC WALRUS 

Pacjfic walrus populations i n  the Chukchi Sea appear t o  be approaching 
the ca r r y i ng  capacity of the i r  main food resource, bivaive molluscs. Recent 
estimates are that the walrus populat ion is  consuming v i r tua l ly  t he  ent i re  
annual product iv i ty  of i t s  principal p rey  (Fay e t  al. 19771. While walrus 
d is t r ibut ion is  pr imar i ly  a function of ice conditions, there may be  certain 
areas, such as waters northeast of Cape Lisburne. that  are heavi iy used f o r  
feeding. 

The effects of d r i i i i ng  discharge on localized benth ic  b iva lve populations 
could. i n  turn .  affect walrus feeding oppor tun i ty  i n  specific feeding areas, 
especially i f  d r i i l i ng  act ivi t ies are geographical ly concentrated. A specif ic 
monitoring program is  recommended du r i ng  t he  exploratory d r i i l i ng  phase i n  
Sale 109 t o  gather  more information on t h i s  topic. 

The recommended monitoring program wouid consist of benth ic  infaunai 
surveys i n  t he  potential  deposition areas around proposed d r i i l i ng  platforms. 
Survey objectives would be  t o  quant i fy  the d is t r ibut ion and abundance of 
b iva ive molluscs before d r i i i i ng  activities, and monitor the effects of d r i l i i ng  
discharges on these populations. Results of on-going walrus research and 
surveys should b e  reviewed t o  ident i fy  specific areas of walrus feeding. 

GRAY WHALE 

Gray whaies are  known to  feed i n  nearshore and  offshore waters o f  the 
Chukchi Sea du r i ng  summer months. These animals are benthic feeders, 
re ly ing heavi iy on dense aggregations o f  amphipods. par t icu lar ly  i n  deeper 
waters, where whaies suck u p  t he  top few centimeters o f  sediment and ingest 
infaunai and epibenthic amphipods. The ca r r y i ng  capacity f o r  g ray  whales 
appears t o  be  related t o  the numbers and locations of the dense concentra- 
t ions of amphipods. Specific studies have not  been conducted t o  determine 
the d is t r ibut ion o r  patchiness of these food resources, b u t  indications are 
that  these areas o f  prime g ray  whale feeding habitat may be  scarce i n  off- 
shore waters o f  the Chukch i  Sea [Stoker  1978, I n :  T rue t t  1984, p .  601. 
Areas of food concentration t ha t  do ex is t  could b e o f  c r i t i ca l  importance t o  
g ray  whales (Truet t ;  1984, p. 601. 

The effects o f  o i l  and  gas d r i l i i ng  discharges on g ray  whale feeding 
resources is  unknown. The physical presence of d r i l i i ng  r i gs  i n  potential  
feeding areas may h inder  t he  whaies i n  us ing th is  resource. Accumulation of 
mud and cut t ings discharges i n  d r i l i i ng  areas may affect any ex is t ing amphi- 
pod concentrations. 

The monitoring program recommended wouid quant i fy  infaunal and epi- 
faunal amphipod concentrations i n  potential  deposition areas around d r i l i i ng  
r igs .  These populations would be  monitored t o  determine the effects of 
d r i l l i ng  discharges. it should be  noted t ha t  cut t ings accumulations might 
a t t rac t  amphipods. t hus  increasing population densities. i n  addition, g r a y  
whale research should b e  reviewed t o  determine any pat terns i n  whale d is t r l -  
but ion that  might  indicate the locations o f  c r i t i ca l  feeding areas. 
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ACRONYM GLOSSARY* 

A AC 
ABSORB 
ACMA 
ACMP 
ACORP 
ADF&G 
AEIDC 
AEWC 
AHF 
AINA 
AMSA 
ANCSA 
ANILCA 
ANWR 
AOGA 
APD 
APFRT 
APLA 
AS 
ASNA 
ASPM 
ASRC 
ASTM 
AVCP 

BAST 
bbls  
Bbbls 
BEM 
B IA 
BIOS 
BLM 
BOP 
BTF 

Cal l  
CASPPR 
CDU 
CETA 
CEQ 
CIDS 
CIP 
c f 
CFR 
cm 
cmZ 
cm 

Alaska Administrative Code 
Alaska Beaufort Sea O i l s p i l l  Response Body 
Alaska Coastal Management Act 
Alaska Coastal Management Program 
Alaska Cooperative O i l s p i l l  Response Planning Committee 
Alaska Department of Fish and Game 
Arct ic  Environmental Information and Data Center 
Alaska Eskimo Whaling Commission 
Allan Hancock Foundation 
Arct ic  I n s t i t u t e  of North America 
Area Meriting Special  Attention 
Alaska Native Claims Settlement Act 
Alaska National I n t e r e s t  Lands Conservation Act 
Arct ic  National Wildl i fe  Refuge 
Alaska O i l  and Gas Association 
Application f o r  Permit t o  D r i l l  
Arct ic  Peregrine Falcon Recovery Team 
A r t i f i c i a l  Production and Loading Atol l  
Alaska S t a t u t e  
Arct ic  Slope Native Association 
Arct ic  Single Point Mooring 
Arct ic  Slope Regional Corporation 
American Society f o r  Test ing Materials 
Association of Vil lage Council Presidents  

bes t  avai lable  and s a f e s t  technology 
ba r re l s  
b i l l i o n  b a r r e l s  
Branch of Environmental Modeling (MMS, Reston, Va.) 
Bureau of Indian Affa i rs  
Baffin Is land O i l  S p i l l  Project  
Bureau of Land Management 
blowout preventor 
Biological Task Force 

Cal l  fo r  Information and Nominations 
Canadian Arct ic  Shipping Pollut ion Prevention Regulations 
Conical D r i l l i n g  Unit 
Comprehensive Employment and Training Act 
Council on Environmental Qua l i ty  
Concrete Is land D r i l l i n g  System 
Capital  Improvements Program (North Slope Borough) 
cubic f e e t  
Code of Federal Regulations 
centimeter 
square centimeter 
cubic centimeter 

%':Glossary includes severa l  common abbreviat ions.  



ACRONYM GLOSSARY 
(continued) 

cm/ s 
CMP 
COE 
COST 
CPA 
CPC 
CRSA 
CSLC 
CZM 
CZMA 

dB 
DE C 
DEIS 
DGC 
DNR 
DOC 
DOD 
DOE 
DO I 
DOT 
DPP 
DST 
DWT 

E A 
EIS 
E&MJ 
E P 
EPA 
E SA 
ESP 
EWC 

FAA 
FEIS 
FERC 
FR 
f t 
FWS 
FY 

IRA 
I SHTAR 
ITL 
ITM 
IUM 
IWC 

centimeters per second 
Coastal Management Program 
Corps of Engineers (U.S. Army) 
Continental Offshore Stratigraphic Test 
Cost Participation Area 
Coastal Policy Council (State of Alaska) 
Coastal Resource Service Area 
California State Lands Commissian 
coastal zone management 
Coastal Zone Management Act 

decibel 
Department of Environmental Conservation (State of Alaska) 
draft environmental impact statement 
Division of Governmental Coordination (State of Alaska) 
Department of Natural Resources (State of Alaska) 
Department of Commerce (U.S.) 
Department of Defense (U.S.) 
Department of Energy (U. S. ) 
Department of the Interior (U.S.) 
Department of Transportation (U.S.) 
Development Production Plan 
deep-stratigraphic test 
deadweight tonnage 

Environmental Assessment 
environmental impact statement 
Engineering and Mining Journal 
exploration plan 
Environmental Protection Agency (U.S.) 
Endangered Species Act 
Environmental Studies Program 
Eskimo Whaling Commission 

Federal Aviation Administration 
final environmental impact statement 
Federal Energy Regulatory Commission 
Federal Register 
foot 
Fish and Wildlife Service (U.S.) 
fiscal year 

Indian Reorganization Act 
Inner Shelf Transfer and Recycling Program 
Information to Lessees 
Information Transfer Meeting 
Information Update Meeting 
International Whaling Commission 



ACRONYM GLOSSARY 
(continued) 

LNG 

m 
m 2  
m 
MAC 
Mbbls 
m i  
mm 
MMbbls 
MMPA 
MMS 
MOU 
m/  s 

NAS 
NEPA 
NHPA 
NMFS 
NMML 
NOAA 
N O 1  
NOS 
NPDES 
NPR-A 
NPS 
NRC 
NRDC 
NSB 
NTL 
NWAFC 

ocs 
OCSEAP 
OCSLA 
O G J  
OMB 
OPEC 
OSC 
OSCP 
OSRA 

kilogram 
kilometer 
square kilometer 
ki lowatt  

l iquef ied  na tu ra l  gas 

meter 
square meter 
cubic meter 
Mobile Arct ic  Caisson 
thousand ba r re l s  
mile 
millimeter 
mi l l ion  b a r r e l s  
Marine Mammal Protect ion Act 
Minerals Management Service 
Memorandum of Understanding 
meters per second 

National Academy of Sciences 
National Environmental Policy Act 
National His to r i c  Preservat ion Act 
National Marine Fisher ies  Service 
National Marine Mammal Laboratory 
National Oceanic and Atmospheric Administration 
Notice of In ten t  
Notice of Sale 
National Pol lu t ion  Discharge Elimination System 
National Petroleum Reserve-Alaska 
National Park Service 
National Research Council 
Natural Resources Defense Council 
North Slope Borough 
Notice t o  Lessees 
Northwest and Alaska Fisher ies  Center 

outer  cont inenta l  shel f  
Outer Continental Shelf Environmental Assessment Program 
Outer Continental Shelf Lands Act of 1953 
O i l  and Gas Journal 
Office of Management and Budget (Sta te  of Alaska) 
Organization of Petroleum Exporting Countries 
on-scene coordinator 
o i l - s p i l l  contingency plan 
o i l - s p i l l - r i s k  analys is  



ACRONYM GLOSSARY 
(continued) 

PBU 
P P ~  
PPm 
PPt 

RD 
RRT 
RSFO 
RTWG 
RU 

SESP 
SHPO 
S I D  
SSDC 

TAP 

u 
uPa 
USCG 
USDOC 
USDOD 
USDOE 
USDOI 
USDOT 
USEPA 
USFWS 
USGS 

VLCC 
VOC 

Prudhoe Bay Unit 
p a r t s  per  b i l l i o n  
p a r t s  per  mi l l i on  
p a r t s  per  thousand 

Regional Director/Resource Unit 
Regional Response Team 
Regional Supervisor,  F i e ld  Operations 
Regional Technical Working Group 
Research Unit 

Socioeconomic Studies  Program 
S t a t e  H i s t o r i c a l  Preservat ion Office/Officer  
S e c r e t a r i a l  I ssue  Document 
S ingle  S t e e l  D r i l l i n g  Caisson 

Trans-Alaska P ipe l ine  

micro 
micro Pascal  
United S t a t e s  Coast Guard 
U.S. Department of Commerce 
U.S. Department of Defense 
U.S. Department of Energy 
U.S. Department of t h e  I n t e r i o r  
U.S. Department of Transportat ion 
U.S. Environmental Pro tec t ion  Agency 
U.S. F ish  and Wild l i fe  Service 
United S t a t e s  Geological Survey 

very l a rge  crude c a r r i e r  
v o l a t i l e  aromatic compound 

WSF water-soluble  f r a c t i o n  



GLOSSARY OF SCIENTIFIC NAMES 

ENDANGERED AND THREATENED SPECIES 

arctic peregrine falcon 
bowhead whale 
fin whale 
gray whale 
humpback whale 

arctic cod 
arctic flounder 
arctic f ourhorn sculpin 
arctic staghorn sculpin 
Bering cisco 
Bering flounder 
Canadian ee lpout 
capelin 
chum salmon 
hame c on 
least cisco 
Pacific herring 
Pacific sand lance 
pink salmon 
rainbow smelt 
saffron cod 
salmon 
shorthorn sculpin 
smelts 
starry flounder 
twohorn sculpin 
whitefishes and ciscos 
yellowfin sole 

euphausiid 

Phytoplankton and Algae 

brown alga 

Falco peregrinus tundrius 
Balaena mysticetus 
Balaenoptera physalus 
Eschrichtius robustus 
Megaptera novaeangliae 

FISHES 

Boreogadus saida 
Liopsetta glacialis 
Myoxocephalus quadricornis 
Gymnocanthus tricuspis 
Coregonus laurettae 
Hippoglossoides robustus 
Lycodes polaris 
Mallotus villosus 
Oncorhynchus keta 
Artediellus scaber 
Coregonus sardinella 
Clupea harengus pallasi 
Ammodytes hexapterus 
Onchorhynchus gorbuscha 
Osmerus mordax 
Eleginus gracilis 
Oncorhynchus spp. 
Myoxocephalus scorpius 
Osmeridae 

INVERTEBRATES 

Thysanoessa raschii 

Laminar ia saccharina 
Desmarestia ~ r f y f r 1 - f ~  



Phytoplankton and Algae 

diatoms 

kelp 

sea lettuce (preen aloap 

Zooplankton 

copepods 

(continued) 

1 

Nitzschia frigida 
Nitzschia cylindrus 
Nitzschia grunowii 
Chaetoceros 
Navicula marina 

Phyllaria dermatodea 

Ulva - 

Pseudocalanus spp. 
Oithonia similis 

Evadne nordmani 
Metridia lucens 

Eurytemora pacifica 
Acartia clausi 
Calanus plumchrus 
Eucalanus bungii 

Benthic Invertebrates 

Gammaracanthus loricatus 
Gammarus spp. 
Onisimus litoralis 
Pontoporeia femorata 

Ophiura sarsi 

ea cucumbers 

Mva .. 
Spisula 
Serripes 

Macoma 
Nucula 
Yoldia 

- -----is 
calcarea 
tenuis 
hyperborea 

Saduria entomon 

Mysis litoralis - 
Eunephtya spp. 

Psolus spp. 
Cucumaria spp. 



MARINE AND COASTAL BIRDS 

a r c t i c  t e r n  
Pacif  i c  b r a n t  
b l ack  gui l lemot  
black-legged k i t t iwake  
common e i d e r  
common murre 
common raven 
c re s t ed  auk le t  
dunl in  
glaucous g u l l  
gyr fa lcon  
l e a s t  a u k l e t  
no r the rn  p i n t a i l  
oldsquaw 
p e c t o r a l  sandpiper  
red phalarope 
Ross' g u l l  
semipalmated sandpiper  
snow goose 
snowy owl 
th i ck -b i l l ed  murre 

S t e rna  paradisaea  
Branta b e r n i c l a  
Cepphus g r y l l e  
Rissa  t r i d a c t y l a  
Somateria moll iss ima 
Uria  aa lge  - 
Corvus corax 
Aethia c r i s t a t e l l a  
C a l d r i s  a l p i n a  
Larus hyperhoreus 
Falco r u s t i c o l u s  
Aethia  p u s i l l a  
Anas acuta  -- 
Clangula hyemalis 
E r o l i a  melanotos 
Phalaropus f u l i c a r i u s  
Rhodostethia  rosea  
Ereunetes  p u s i l l u s  
Chen caeru lescens  - 
Nyctea scandiaca 
Ur ia  lomvia - 

NONENDANGERED MARINE MAMMALS AND TERRESTRIAL MAMMALS 

bearded s e a l  
beluga whale 
harbor  porpoise 
k i l l e r  whale 
minke whale 
narwhal 
P a c i f i c  walrus  
po la r  bear  
r ibbon s e a l  
r inged s e a l  
spo t t ed  s e a l  
S t e l l e r ' s  s e a  l i o n  

E r  igna thus  barba tus  
Delphinapterus l eucas  
Phocoena phocoena 
Orcinus o rca  
Balaenoptera a c u t o r o s t r a t a  
Monodon monoceros 
Odobenus rosmarus divergens 
Ursus maritimus 
~ h o c a  f a s c i a t a  
Phoca h i s p i d a  
Phoca v i t u l i n a  l a rgha  
Eumatopias juba tus  



Accident rates 
pipelines IV-A-5-6 
platforms IV-A-4, 6 
tankers IV-A-5-6, B-7 

Acid precipitation IV-B-4 

Admiralty Bay IIIA48, 49 

Air quality 1-11, 14; 111-15-16 
effects IV-B-1-7, 151-152, C- 

1, D-1, E-1, F-1, G-1-2; V- 
1, 17, 27, 96, 114-115, 122 
unavoidable adverse effects 

IV-H-1 
operations emissions IV-B-1-3 
other emissions IV-B-3-7 

Akoviknak Lagoon 111-57, 58 

Akunik Pass 111-53 

Alaska Beaufort Sea Oilspill 
Response Body (ABSORB) IV-A- 
14, 15 

Alaska Coastal Current 111-2, 3, 
7, 11, 28 

Alaska Coastal Management Act of 
1977 (ACMA) 111-73 

Alaska Coastal Management Program 
(ACMP) 1-13, 14; 11-34; 111- 
73-75; IV-B-146-153, E-9, F-9, 
G-12, H-3 

Alaska Coastal Policy Council 
11-25; 111-73 

Alaska Eskimo Whaling Commission 
(AEWC) 11-34: 111-46, 61; IV- 
B-109; V-2; VI-3 

Alaska National Interest Lands 
Conservation Act (ANILCA) I- 
7; 111-72 
Regional Councils VI-5 

Alaska Native Claims Settlement 
Act of 1971 (ANCSA) 1-7; 111- 
67 

Alaska Native Health Board 111- 
6 7 

Alternative I - The Proposal 11- 
2-10; IV-B-1-156 

Alternative I1 - No Sale 11-1, 
10; IV-C-1-3 

Alternative I11 - Delay the Sale 
11-1, 10; IV-D-1-5 

Alternative IV - Eastern Deferral 
Alternative 1-15, 16-17; 11- 
1, 10-11; IV-A-4, 10, 11, E-1- 
9; V-1, 6, 121, 140 

Alternative V - Southern Deferral 
Alternative 1-15, 17; 11-1, 
11-12; IV-A-4, 11, F-1-9; V-1, 
6, 121, 140 

Alternative VI - Coastal Deferral 
Alternative 1-16, 17; 11-1, 
12-14; IV-A-4, B-2, 10, 11, G- 
1-12; V-1, 6-7, 121, 140 

Alternatives, comparative 
analyses 1-16-22: 11-35 
(Table 11-14) 

ANILCA 
See Alaska National Interest 
Lands Conservation Act 
(ANILCA) 

Archaeological resources 1-11; 
111-68-70 
Bering Land Bridge ~ational 

Preserve 111-70; IV-B-142 
Cape Krusenstern National 

Monument 111-69-70; IV-B- 
142; V-16 

defined 111-68 
effects IV-B-140-143, 152- 

153, C-3, D-5, E-8, F-8, 
G-11; V-16 
irreversible effects IV-L-2 
unavoidable adverse effects 

IV-H-3-4 
offshore 111-68-69; IV-B- 

140-141, G-11 
onshore 111-69-70; IV-B-141- 

142, G-11 
protection of 11-17-10 
shipwrecks 111-68, 69; IV-B- 

140-141, G-11 

Arctic National Wildlife Refuge 
(ANWR) 111-70; IV-B-99, 128, 
129, 155, D-5; V-12 

Arctic Ocean 
111-6, 7, 8 



Arctic Peregrine Falcon 
See Falcon, arctic peregrine 

rctic Platform 111-1 

Arctic Single Point Mooring 
(ASPM) IV-A-2 6 

Arctic Slope Regional Corporation 
(ASRC) 1-6; 11-15; 111-67, 
70; IV-B-40, 142 

Areas of Special Biological and 
Cultural Sensitivity 1-13; 

reas Meriting Special Attention 
See Land use plans and coastal 
management programs 

Artificial Production and Loading 
Atoll (APLA) IV-A-2 6 

tqasuk 111-43; IV-B-103-129 
leasing effects 1-16-18; 

111-64; IV-B-103-129 
population IV-B-102, 104 
sociocultural system 111-61, 

64-68; IV-B-129-140 
subsistence-harvest patterns 

111-43-46, 58-59; IV-B-125, 
C-3, E-6-8, F-6-8, G-9-11, 

Ayugatak Lagoon 111-57 

arrow 1-3, 15, 17-20; 11-5, 7, 
10-13; 111-46-50; IV-B-71, 
103-129, 143 
population 111-63; IV-B-102, 

104, 131, 132-133 
sociocultural system 111-61- 

63, 64-68; IV-B-132-139 
subsistence-harvest patterns 

1-16-18; 11-25; 111-43-46, 
46-50; IV-B-46, 48, 119-121, 
C-3, E-6-8, F-6-8, G-9-11, 

arrow Arch 1-3, 12; 111-1 

athymetry 111-6, 13; IV-A-26- 
28; V-49-50 

Bears 
polar 1-9, 17; 11-28; 111-32, 

35-36; IV-B-54-70, 150, C-2, 
D-3, E-4, F-3-4, G-5-6; 
V-35-36, 37, 38, 39, 54, 
114, 126 
subsistence-harvest patterns 

111-35, 50, 52-53, 55, 
58; IV-B-118-119 

unavoidable adverse effects 
IV-H-2 

Beaufort Sea 111-3; IV-A-2, 21; 
V-52 
Canadian 

petroleum development IV- 
A-2 1 

tankering IV-A-3 

Beluga whales 
See Whales 

Benthic organisms 
See Lower-trophic-level 
organisms 

~ering Land Bridge ~ational 
Preserve 111-69-70; IV-B-142 

Bering Sea 111-5, 6 

Biological resources 111-17-40; 
v- 1 
effects 

Alternative I 11-27 (Table 
11-14); IV-B-17-40, 43- 
61, 70-93, 93-100 

Alternative I1 IV-C-1-3 
Alternative I11 IV-D-2-4 
Alternative IV 11-35 

(Table 11-14) ; IV-E-2-6 
Alternative V 11-35 

(Table 11-14) ; IV-F-2-6 
Alternative VI 11-35 

(Table 11-14]; IV-G-2-8 
irreversible effects IV-L-1 
unavoidable adverse effects 

IV-H-1-3 
protection of 1-14, 18; 11- 

17, 19-20 

Biological Task Force (Chukchi 
Sea Biological Task Force) I- 
14; 11-26, 33-34 

Birds 1-17; 11-28; 111-30-32 
effects 



B i r d s  ( c o n t i n u e d )  
A l t e r n a t i v e  I 1 - 8 ,  9 ;  IV-B- 

42 -54 ,  1 1 7 - 1 1 8 ;  V-12, 3 6 ,  
3 7 ,  5 1 - 5 2 ,  6 2 ,  1 1 4 ,  1 3 9  

A l t e r n a t i v e  I1 IV-C-2 
A l t e r n a t i v e  I11 IV-D-2-3 
A l t e r n a t i v e  I V  IV-E-3 
A l t e r n a t i v e  V IV-F-3 
A l t e r n a t i v e  V I  IV-G-4-5 
m a r i n e  and c o a s t a l  I I I - 3 0 -  

3 2 ;  IV-B-42-54 
h a b i t a t  a l t e r a t i o n  IV-B-42, 

4 8 ,  4 9 ,  51, 1 4 9 ,  1 5 0 ,  
155, G-4-5 

s u b s i s t e n c e - h a r v e s t  p a t t e r n s  
1 - 1 7 ;  1 1 1 - 4 9 ,  5 2 ,  55, 5 7 -  
5 8 ,  5 9 ;  IV-B-117-118  

u n a v o i d a b l e  a d v e r s e  effects  
IV-H-1-2 

e n d a n g e r e d  ( a r c t i c  p e r e g r i n e  
f a l c o n )  1 1 - 2 6 ,  3 2 - 3 3 ;  III- 
3 7 ,  3 9 ;  IV-B-70-71,  9 2 ,  C-2, 
D-3-4, E-4-5,  F-4-6,  G-6-81 
H-2-3, L-1  

p r o t e c t i o n  o f  1 1 - 2 6 ,  3 2 - 3 3  

B l o c k  deferral  
S e e  A l t e r n a t i v e  IV ;  
A l t e r n a t i v e  V; A l t e r n a t i v e  V I  

B l o s s o m  S h o a l s  111-1; V-52 

B o w h e a d  Whales 
S e e  W h a l e s  

B u l l e n  P o i n t  1 1 1 - 7 1  

C a l l  f o r  I n f o r m a t i o n  1 -2 ,  5, 7;  
V I - 1  

C a l l  f o r  N o m i n a t i o n s  a n d  C o m m e n t s  
S e e  C a l l  f o r  I n f o r m a t i o n  

C a n a d i a n  A r c t i c  S h i p p i n g  
P o l l u t i o n  p r e v e n t i o n  
R e g u l a t i o n s  (CASPPR) Iv-A-25 

C a n n i n g  R i v e r  D e l t a  1 1 1 - 7 1  

C a p e  B e a u f o r t  1 -6 ;  11-15; 1 1 1 - 4 ,  
5 3 

C a p e  D y e r  1 1 1 - 5 6  

C a p e  K r u s e n s t e r n  N a t i o n a l  
Monumen t  1 1 - 1 5 - 1 6 ;  1 1 1 - 6 9 - 7 0 ;  
IV-B-142 

C a p e  L e w i s  1 1 1 - 3 0 ;  IV-B-42,  4 6 ,  
4 7 ,  1 5 0 ,  F - 3  

C a p e  L i s b u r n e  1 - 8 ,  1 7 ,  1 9 ,  2 0 ;  
1 1 - 1 2 ,  13, 2 8 ;  1 1 1 - 4 ,  2 7 ,  2 8 ,  
2 9 ,  3 4 ,  3 8 ,  3 9 ,  5 7 ;  IV-B-17,  
1 9 ,  2 1 ,  2 3 ,  2 4 ,  3 0 ,  4 1 ,  4 2 ,  
4 3 ,  4 4 ,  4 6 ,  4 7 ,  49 ,  1 1 8 ,  1 5 0 ,  
C-2,  F -1 ,  2 ,  3, G-4 

C a p e  S a b i n e  1 - 6 ,  1 7 ;  1 1 - 1 2 ;  III- 
3 4 ,  3 9 ;  IV-A-13, F-1 ,  4  

C a p e  T h o m p s o n  1 - 2 1 ;  1 1 1 - 2 7 ,  2 9 ,  
3 9 ,  55, 5 6 ,  5 7 ;  IV-B-30,  4 2 ,  
1 1 8 ,  1 5 0 ,  F -2 ;  V-51-52 

C a r i b o u  1 - 1 0 ;  1 1 - 2 8 ;  111-39-40 ,  
4 7 ,  5 0 - 5 1 ;  IV-B-93-100 ,  1 1 2 -  
113, 1 2 0 ,  1 2 1 - 1 2 2 ,  1 2 3 ,  1 2 4 ,  
1 2 5 - 1 2 6 ,  1 4 4 - 1 4 5 ;  V-16,  1 7 ,  
6 3 - 6 4 ,  115, 1 2 1 - 1 2 2  
C e n t r a l  A r c t i c  h e r d  IV-B-93- 

1 0 0 ,  1 1 2 - 1 1 3  
effects 

A l t e r n a t i v e  I 11-35 ( T a b l e  
1 1 - 1 4 )  ; IV-B-93-100 , 
1 1 2 - 1 1 3  

A l t e r n a t i v e  I1 IV-C-2-3 
A l t e r n a t i v e  I11 IV-D-4 
A l t e r n a t i v e  I V  11-35 ( T a b l e  

1 1 - 1 4 ) ;  IV-E-5-6 
A l t e r n a t i v e  V 11-35 ( T a b l e  

1 1 - 1 4 )  ; IV-F-6 
A l t e r n a t i v e  V I  11-35 ( T a b l e  

1 1 - 1 4 )  ; IV-G-8 
h a b i t a t  a l t e r a t i o n  IV-B-95- 

9 6 ,  9 9 ,  155, H-3 
P o r c u p i n e  h e r d  IV-B-99 
s u b s i s t e n c e - h a r v e s t  p a t t e r n s  

1 - 1 7 ;  1 1 1 - 4 7 ,  5 0 - 5 1 ,  53, 
5 6 ,  5 8 ;  IV-B-100-101 ,  
1 1 2 - 1 1 3 ,  1 2 7 - 1 2 8  

T e s h e k p u k  herd IV-B-99 
u n a v o i d a b l e  adverse effects  

IV-H-3 
W e s t e r n  A r c t i c  herd 1 1 1 - 3 9 ;  

IV-B-93-100 ,  1 1 2 - 1 1 3 ,  
C-2 

C e t a c e a n s  
S e e  W h a l e s ;  E n d a n g e r e d  a n d  
T h r e a t e n e d  S p e c i e s  

C h i p p  R i v e r  1 1 1 - 4 9 ,  58 

C h u k c h i  P l a t f o r m  111-1 



Chukchi Sea 111-1-15, 26, 27; 
IV-A-2, B-7-16 
Biological Task Force 1-14; 

11-26! 33-34 
sea ice 111-9-15; Iv-A-20-26 

Circulation 111-5-7; V-51 

Clean Water Act of 1977 IV-B-142 

Climate 
See Geology, environmental; 
Fog; Meteorology; Storm 
surges; Temperature; Winds 

Coastal Deferral Alternative 
(Alternative VI) 1-17; 11-1, 
12-14; IV-A-4, B-2, G-1-12; V- 
6-7, 121, 140 

Coastal erosion 111-4, 64; IV-A- 
13, B-11 

Coastal management programs I- 
14; 11-26, 34-35; 111-70, 73- 
77; IV-B-143-153 
NANA Coastal Resource Service 

Area (CRSA) 111-76-77 
North Slope Borough 111-75-76 
Northwest Arctic Borough 111- 

76-77 
policies 111-73-75; IV-B-145- 

153 
state 111-73-75 
See also Land use plans and 
coastal management programs 

Coastal Policy Council (CPC) 11- 
35; 111-73, 76; IV-B-146 
policies 111-73 

Coastal Zone Management Act of 
1972 (CZMA) 111-73; IV-B-142, 
14 6 

Colville River Delta 111-39; IV- 
B-92 

Concrete Island Drilling System 
(CIDS) IV-A-20, 21 

conical ~rilling Unit (CDU) 11- 
3; IV-A-20, 22, 23 

Construct ion activities 
effects IV-B-3, 13-14, 

15, 26-28, 38-39, 47-48, 63- 

Cumulative effects 1-8, 10; IV- 
A-2; V-1, 8, 11, 16-17, 25, 
26, 38, 53, 63, 97, 115, 117, 
139 
air quality IV-B-7, C-1, D-1, 

E-1, F-1, G-1-2 
archaeological resources 

IV-B-142-143, 155, C-3, D-5, 
E-8, F-8, G-11 

beluga whales IV-B-70, 
C-2, D-3, E-4, F-4, G-6 

birds 1 ~ - ~ - 4 9 ~ 5 4 ,  C-2, D-3, 
E-3, F-3, G-5 

bowhead whales IV-B-82-84, 
C-2, D-3-4, E-5, F-6, G-8 

caribou IV-B-98-100, C-2-3, 
D-4, E-6, F-6, G-8 

coastal management programs 
IV-B-153, C-3, D-5, E-9, 
F-9, G-12 

economy IV-B-102-103, C-3, D- 
4, E-6, F-6, G-8 

endangered and threatened 
species IV-B-88-89, 
90, 91, 92-93, C-2, D-3-4, 
E-5, F-6, G-8 

falcons, arctic peregrine 
IV-B-92-93, C-2, D-3-4, E-5, 
F-6, G-8 

fin whales IV-B-90, C-2, D-3- 
4, E-5, F-6, G-8 

fishes IV-B-39-42, C-2, D-2, 
E-3, F-2, G-4 

gray whales IV-B-88-89, C-2, 
D-3-4, E-5, F-4, G-8 

humpback whales IV-B-91, C-2, 
D-3-4, E-5, F-6, G-8 

land use plans IV-B-153, 
C-3, D-5, E-9, F-9, G-12 

lower-trophic-level organisms 
IV-B-28-30, C-1, D-2, E-2, 
F-2, G-3 

pinnipeds IV-B-65-70, C-2, D- 
3, E-4, F-4, G-6 

polar bears IV-B-70, C-2, 
D-3, E-4, F-4, G-6 

population IV-B-139, C-3, D- 
5, E-8, F-8, G-11 

sociocultural systems IV-B- 
139-140, C-3, 0-5, E-8, F-8, 
G-11 

subsistence-harvest patterns 
IV-B-126-129, 154, C-3, D- 
4-5, E-8, F-8, G-11 



Cumulative e f f e c t s  (cont inued)  
water  q u a l i t y  IV-B-15-16, C- 

1, D-1,  E-1, F-2, .G-2 

Cur ren t s  111-2, 8, 17; Iv-A-26, 
B-14 

Dease I n l e t  111-48, 49 

D e f e r r a l  a r e a s  
See A l t e r n a t i v e  I V ;  
A l t e r n a t i v e  V; ~ l t e r n a t i v e  V I  

Delay t h e  S a l e  A l t e r n a t i v e  11-1, 
1 0 ;  IV-D-1-5 

Dissolved-oxygen concen t r a t i ons  
111-16 

D r a f t  environmental  impact 
s ta tement  (DEIS) 

p r e p a r a t i o n  of 1-3-4; V I - 1  

~ r e d g i n g  11-8 
e f f e c t s  IV-B-13-14, 4 1 ,  47, 

7 4 

D r i l l  s i tes 
See I s l a n d s  

D r i l l i n g  d i s cha rges  
e f f e c t s  IV-B-10-13, 1 4 ,  24- 

26, 37-38, 62-63, G-3; V-143 

D r i l l i n g  muds 11-4-5, 7 
e f f e c t s  IV-B-10, 24-25, 

37-38, G-2 

D r i l l i n g  u n i t s  1-10, 22; 11-2-4, 
6-7; IV-A-20-23, 27, 28, G-10 
See Concrete  I s l a n d  D r i l l i n g  
System; Conica l  D r i l l i n g  Unit ;  
D r i l l s h i p s ;  I s l a n d s ;  Mobile 
A r c t i c  Caisson;  S ing le  S t e e l  
D r i l l i n g  Caisson 

D r i l l s h i p s  11-2, 3, 5; IV-A-20, 
22, B-26, 50, 66, 74 

Earthquakes 1-11; 111-3; IV-A-27 
See Geologic hazards  

Eas t e rn  D e f e r r a l  ~ l t e r n a t i v e  
( A l t e r n a t i v e  I V )  1-15, 16-17; 
11-1, 10-11; IV-A-4, 10, 11, 
E-1-9; V-6, 121, 140 

Economy of t h e  North Slope 
Borough 1-11; 111-40-43; V-7, 
104 
e f f e c t s  

A l t e r n a t i v e  I IV-B-100-103 
A l t e r n a t i v e  I1 IV-C-3 
A l t e r n a t i v e  I11 IV-D-4 
A l t e r n a t i v e  I V  IV-E-6 
A l t e r n a t i v e  V IV-F-6 
A l t e r n a t i v e  V I  IV-G-8 

unavoidable  adverse  e f f e c t s  
IV-H-3 

See North Slope Borough 

E f f e c t s ,  comparat ive a n a l y s i s  
See A l t e r n a t i v e s ,  comparat i v e  
a n a l y s i s  

E f f e c t s ,  p o t e n t i a l  
~ l t e r n a t i v e  I 11-35 (Table  

1 1 - 1 4 )  ; IV-B-1-156 
~ l t e r n a t i v e  I1 IV-C-1-3 
~ l t e r n a t i v e  I11 IV-D-1-5 
~ l t e r n a t i v e  I V  11-35 (Table  

1 1 - 1 4 )  ; IV-E-1-9 
~ l t e r n a t i v e  V 11-35 (Table  

1 1 - 1 4 )  ; IV-F-1-9) 
~ l t e r n a t i v e  V I  11-35 (Table  

11-14) ; IV-G-1-12 

Elson Lagoon 111-47, 48, 49 

Employment 
See North Slope Borough 

Endangered and t h r e a t e n e d  s p e c i e s  
1-16; 111-37-39 
d e f i n e d  111-37 
e f f e c t s  

A l t e r n a t i v e  I IV-B-70-93 
A l t e r n a t i v e  I1 IV-C-2 
A l t e r n a t i v e  I11 IV-D-3-4 
A l t e r n a t i v e  I V  IV-E-4-5 
A l t e r n a t i v e  V IV-F-4-6 
A l t e r n a t i v e  V I  IV-G-6-8 

i r r e v e r s i b l e  e f f e c t s  IV-L-1  
unavoidable  adverse  e f f e c t s  

IV-H-2-3 
See a l s o  Falcon, a r c t i c  
pe reg r ine ;  Whale, bowhead, 
f i n ,  g ray ,  humpback; Worst- 
c a s e  ana lyses  

Endangered Spec ies  Act of 1973, 
a s  amended (ESA) 1 -4 ;  11-26, 
32; 111-37; IV-B-70, D-5; V- 
128 



Endicot t  p r o j e c t  111-72; IV-B- 
146, 148, 153 

Energy 
o b j e c t i v e s  1-1 

Epontic organisms 
See Lower-trophic-level 
organisms 

Erosion 
See Coas ta l  e ros ion  

Eskimo curlew 1-13 

Falcon, a r c t i c  peregr ine  11-26, 
32-33; 111-37, 39; IV-B-92-93, 
C-2, D-3-4, E-4-5, F-4-6, G-6- 
8, H-2-3, L-1 

Fin whales 
See Whales 

F ish  Creek Del ta  IV-B-51 

Fishes  111-24-30; IV-B-148, 154; 
V-26, 49, 53, 99, 115, 142 
anadromous spec i e s  111-25-27; 

IV-B-30, 32-34, 149, 155 
e f f e c t s  IV-B-30, 32-34 
h a b i t a t  a l t e r a t i o n  IV-B-42 
overwinter ing IV-B-33, 37, 

40, 42, 114 
spawning 111-28, 29, 77; 

IV-B-33 
spec i e s  

a r c t i c  char  (Dolly 
Varden) 111-25-27, 
48, 52, 54, 56, 60; 
IV-B-33 

a r c t i c  lamprey 111-25 
c i scoes  111-25-27; IV- 

B-33 
Bering 111-25-27, 52 
l e a s t  111-25-27, 52 

cod 
a r c t i c  111-25-27, 29, 

30, 48, 52; IV-H-1 
s a f f r o n  111-27, 48, 

52 
f lounders  111-27, 54, 56 
rainbow smelt III-25- 

27, 52, 60; IV-B-33, 
40, 114, 151, G-3, H-1 

salmon 111-25-27, 48, 
5 6 
chum 111-25, 26, 52, 

56, 60; IV-B-33, 

40, 114, G-3, H-1 
coho 111-25, 56, 60; 

IV-B-32 
king 111-25, 60 
P a c i f i c  111-25, 60 
pink 111-25, 26, 52, 

56, 60; IV-B-33, 
40, 114, G-3, H-1 

sockeye 111-25, 60 
scu lp ins  111-27, 52, 60 
whi t e f i sh  111-27, 48, 

54, 56, 60; IV-B-33 
annual ca tch  111-26, 60 
e f f e c t s  

A l t e rna t ive  I 1-8, 9; II- 
28, 35 (Table 11-14]; IV- 
B-30-42 

Al te rna t ive  11 IV-C-2 
Al te rna t ive  I11 IV-D-2 
Al te rna t ive  IV 11-35 (Table 

11-14] ; IV-E-2-3 
Al te rna t ive  V 11-35 (Table 

11-14) ; IV-F-2 
Al te rna t ive  VI 11-35 (Table 

11-14); IV-G-3-4 
f reshwater  spec i e s  111-25-27; 

IV-B-30, 32-34, 40 
marine spec i e s  111-27, 30, 

30; IV-B-34-35 
e f f e c t s  IV-B-31-35 
spec i e s  

Canadian ee lpout  111-27, 
2 8 

cape l in  111-28, 29, 30, 
48, 52; IV-B-34, 35, 
40, 41, G-3, H-1 

cod 
a r c t i c  111-27, 28, 

29, 30, 48, 52; IV- 
B-34, 35, 114 

sa f f ron  111-27, 28, 
30, 48, 52; IV-B-35 

f lounder  111-27-30, 52; 
IV-B-35 
a r c t i c  111-27 
Bering 111-27 
s t a r r y  111-27 

hamecon 111-28 
P a c i f i c  h e r r i n g  111-28, 

29, 30, 54; IV-B-34 
P a c i f i c  sand lance  III- 

28, 29, 30 
scu lp ins  111-27-30, 

48; IV-B-35 
a r c t i c  s taghorn III- 

27, 28, 30 
fourhorn 111-27, 28, 

29, 30; IV-B-41 



Fishes (continued) 
shorthorn 111-27, 28, 

3 0 
twohorn 111-27, 28, 

3 0 
yellowfin sole 111-27 

overwintering area 111-77; 
IV-B-30, 37, 42, 114 

subsistence-harvest patterns 
1-17; 111-27, 48-49, 51-52, 

54-55, 56-57, 59-61; IV-B-105- 
107, 113, 115 
unavoidable adverse effects 

IV-H-1 

Fog 1-13; IV-B-66 

Food web/trophic structure 111- 
23-24; IV-B-24 

Formation-water discharge IV-B- 
12-13, 24, 25-26, 37-38, H-1 

Gambell IV-B-112, G-9 

Geologic hazards 1-11, 21-22; 
111-3-5, 9-10, 23, 68, 69; IV- 
A-20, 28-29, B-10, 146-147 
See also Coastal erosion; 
Earthquakes; Ice gouging; Ice 
hazards; Mass movement; 
Mudslides; Natural gas 
hydrates; Sediments; Shallow 
gas; Slumping 

Geology 111-1-4 
constraints and technology 

1-10; IV-A-20-28 
continental rises 111-1 
continental shelves 111-1, 2, 

4; IV-A-27 
Beaufort 111-4 
Chukchi 111-2 

environmental 111-1-4 
petroleum 111-1-4 

Geophysical hazards 
See Geologic hazards 

Gravel deposits 
111-2 

Gravel roads 11-9 
pipeline-support road 11-7, 
9; IV-B-48, 94, H-3 

Gray whales 
See Whales 

Harrison Bay 111-71; IV-A-21 

Haul road 
See North Slope Haul Road 
(Dalton Highway) 

Herald Island 1-19; 111-31 

High-resource case 11-14-16 
(Tables 11-12 and 11-13); IV- 
A- 1 

Humpback whales 
See Whales 

Hydrocarbons 11-17, 21; 111-16- 
17; IV-B-7-10 
transportation 11-8-10; IV-A- 

3-4 

Ice gouging 11-9-10; 111-2, 11, 
14, 69; IV-A-20, B-141 

Ice hazards 1-21-22; IV-A-20-26, 
B-146 

Ice islands 
See Islands 

Icebreakers 11-16; IV-A-17, 22, 
26, 28, B-61, 64, 69, G-10 

Icy Cape 1-6, 16; 11-28; 111-2, 
4, 10, 28, 30, 31, 36, 50, 52, 
54, 69; IV-A-13, B-41, 43, 52, 
57, 61, 68, 92, 96, 118, C-2, 
F-3, 4, G-4 

Ikpikpuk River 11-9; IV-B-144 

Inaru River 111-49, 58 

~ndian ~eorganization Act (IRA) 
111-67 

Industry activity 
constraints IV-A-20-28 
development 11-6-8; IV-A-1, 

23, B-3, 13-14, 24-25 
existing IV-A-27-28 
exploration 11-2-6; IV-A-1, 

20-23, B-2, 10, 24, 47, 130- 
131 

production 11-6-8; IV-A-1, 
23, B-3, 11-13, 24-25 

proposed IV-A-28, B-3, 38-42, 
47, 131 

transportation 11-8-10 



Information to Lessees 1-13, 14; 
11-16, 25-33 
See ~itigating measures 

International Agreement on the 
Conservation of Polar Bears of 
1976 111-36 

International Whaling Commission 
(IWC) 111-37, 46; IV-B-109; 
v-100 

Inupiat 
population 111-42-43, 46, 61; 

IV-B-102, 104, 131 
sociocultural systems 111-47, 

61-68; IV-B-129-140, C-3, D- 
5, E-8, F-8, G-11 

subsistence-harvest patterns 
1-7, 16-18, 19-20; 111-34, 
36, 37, 43-61, 62, 65-67; 
IV-B-103-129, C-3, D-4, E-6- 
8, F-6-8, G-9-11, H-3, L-1 

Invertebrates 
See Lower-trophic-level 
organisms 

Islands 
artificial 11-4; IV-A-20, B- 

16 
barrier 111-4; IV-B-35, 46, 

96, 149, 154 
bottom-founded 1-21; 11-3-4, 

5; IV-A-20-21, 23, 27, B-26, 
106, G-10 
Concrete Island Drilling 

System (CIDS) 11-3-4; 
IV-A-20, 21 

Mobile Arctic Caisson (MAC) 
11-4; IV-A-22 

Single-Steel Drilling 
Caisson (SSDC) 11-3-4; 
IV-A-20, 21 

Caisson-retained island 11-4; 
IV-A-20, 21, 27 

floating 11-3; IV-A-20, 22, 
23, G-10 
Conical Drilling Unit (CDU) 

11-3; IV-A-20, 22, 23 
ice-strengthened drillships 

11-3; IV-A-20, 22 
gravel 11-4; IV-B-16 
ice 111-14; IV-A-21 

Kaktovik 
111-61; IV-G-9 

Kasegaluk Lagoon 1-6, 8, 13, 16, 
l?, 19, 20; 11-10, 11, 27, 28; 
111-4, 25, 26, 28, 29, 31, 37, 
53, 54; IV-B-20, 32, 35, 41, 
42, 43, 46, 47; 50, 52, 61, 
62, 68, 69, 114, 118, 150, 
154, C-2, E-1, 2, 3, 4, 6, F- 
3, G-2, H-1; V-101 

Kelp beds 
See Lower-trophic-level 
organisms 

Kilkralik Point 111-56, 57 

Kivalina River 111-77 

~okolik ~iver Delta 111-26, 53 

Kotzebue Native Corporation 
(Kikiktagruk Inupiat 
Corporation) 111-70 

Kugrua Bay 111-23 

Kugrua River 111-26; IV-B-122 

Kuk Inlet 111-51 

Kuk Lagoon 111-51, 52; IV-B-114 

Kuk River 1-17, 19, 20; 11-13; 
111-26, 30, 34, 50, 51, 52; 
IV-B-33, 42, 114 

Kukpowruk Pass 111-53 

Kukpowruk River 11-15; 111-24, 
33, 55 

Kukpuk ~iver 111-26, 56, 57, 75; 
IV-F-2 

Land status and use 
See North Slope Borough 

Land use plans and coastal 
management programs 1-11, 13; 
111-70-77; IV-B-143-156; V-11, 
16, 17, 116 
Areas Meriting Special 

~ttention 1-13; 111-77; IV- 
B-150 



Land use plans and coastal 
management programs 
(continued) 
Automated ~eographic 

~nformation System (GIs) 
111-72-73 

effects 
Alternative I IV-B-143-156 
~lternative I1 IV-C-3 
Alternative I11 IV-D-5 
Alternative IV IV-E-9, 
Alternative V IV-F-8-9 
Alternative VI IV-G-11-12 

irreversible commitment IV-L- 
2 

~estricted/Sensitive-Use Areas 
111-77 

unavoidable adverse effects 
IV-H-3 

Leasing program 
goals 1-1 
history 1-5-6 
legal mandates and authorities 

1-7 
Notice of Availability 1-4 
process 1-1-2 
public hearings 1-4; V-104, 

160-169 
regulatory enforcement 1-7 
request for resource reports 

1-2 
schedule 1-2 
scoping 1-3, 7-21; VI-1 

epifauna 111-22-24; IV- 
B-17, 19-21 

infauna 111-21-22; IV-B- 
17, 19-21 

macroscopic algae 111- 
20-21; IV-B-17-19 

meroplankton 111-21-23 
kelp-bed communities 11- 

28; 111-3, 20-21; IV-B- 
17, 18-19, 25, 26, 149, 
154, E-2 

effects IV-B-17-30, C-1, D-2, 
E-2, F-2, G-2-3 

epontic organisms, communities 
111-19-20 
effects IV-B-17, 22 

ice-algal cells 111-19-20; 
IV-B-22 

planktonic organisms (pelagic) 
communities 111-17-19 
effects IV-B-17, 21-22 
meroplankton 111-18 
phytoplankton 111-17-19; 

IV-B-21-22 
zooplankton 111-17-19; IV- 

B-21-22 
unavoidable adverse effects 

IV-H-1 

~aniilaq Association 111-72, 73; 
VI-2 

Marine and coastal birds 
See Bird populations 

Ledyard Bay 111-1, 25, 28, 30; Marine Mammal Protection Act of 
IV-B-42, 43, 58, 96, 112, 114, 1972 11-26; 111-32, 36 
F-6, G-4 

Marine mammals 
Lisburne Peninsula 11-15; 111-77 See specific species 

Lisburne project IV-B-146, 148, 
D-5 

Low-resource case 11-14-15 
(Tables 11-10 and 11-11); IV- 
A- 1 

~ower-trophic-level organisms 
11-17, 28; 111-17-24; IV-B-17- 
30, C-1, D-2, E-2, F-2, G-2-3; 
V-25, 26, 27, 36, 37, 38, 51, 
52, 53, 55, 62, 115, 152-153 
benthic organisms 

invertebrates/communities 
1-9; 111-20-23 
effects 11-17, 28; 

IV-B-19-21 

Mass movement IV-A-27 

Meade River 111-49, 58, 59; IV- 
B-115 

Meteorology 111-4-5 
See also Temperature; Storm 
surges ; Winds 

Millikktagvik 111-51 

Mining and mineral processing 
IV-B-148 

Mitigating measures 1-13-16; 11- 
16-35; V-1, 18, 37, 159 



Mitigating measures (continued) 
Information to Lessees 

Information on Bird and 
Marine Mammal Protection 
(NO. 1) 11-26-27; V-114 

effectiveness 11-27; IV- 
H-1, 2 

purpose 11-27 
Information on Areas of 
Special Biological 
Sensitivity (No. 2) 1-13; 

11-26, 28; V-62 
effectiveness 11-28 
purpose 11-28 

Information on 
Protection of Endangered 
Whales (No. 3) 11-19, 26, 

29-30 
effectiveness 11-29-30 
purpose 11-29 

Information on Endangered 
Whales (No. 4) 11-26, 30 

effectiveness 11-30 
purpose 11-30 

Information on Endangered 
Whales and MMS Monitoring 
Program (No. 5) 11-26, 30- 

32 
effectiveness 11-31-32 
purpose 11-31 

Information on Development- 
and Production-Phase 
Consultation with NMFS to 
Avoid Jeopardy to Bowhead 
Whales (No. 6) 11-26, 32 

effectiveness 11-32 
purpose 11-32 

Information on the Arctic 
Peregrine Falcon (No. 7) 

11-26, 32-33 
effectiveness 11-33 
purpose 11-33 

Information on the Chukchi 
Sea Biological Task Force 
(No. 8) 11-26, 33-34; V-104 

effectiveness 11-34 
purpose 11-33-34 

Information on Subsistence 
Whaling and Other 
Subsistence Activities (No. 
9) 11-26, 34 

effectiveness 11-34 
purpose 11-34 

Information on Coastal Zone 
Management (No. 10) 1-14; 

11-26, 34-35 
effectiveness 11-35 
purpose 11-35 

Stipulations 
Protection of 
Archaeological Resources 
(NO. 1) 11-17-18; V-114 

effectiveness 11-18 
purpose 11-18 

Orientation Program (No. 2) 
11-18-19 
effectiveness 11-19 
purpose 11-19 

Protection of Biological 
Resources (No. 3) 1-14, 

18; 11-19-20; V-62, 99- 
100, 114, 142 
effectiveness 11-20 
purpose 11-20 

Transportation of 
Hydrocarbons (No. 4) 11- 

2 1 
effectiveness 11-21 
purpose 11-21 

Seasonal Drilling 
Restriction for Protection 
of Bowhead Whales from 
Potential Effects of Oil 
Spills (No. 5) 11-21-24 

effectiveness 11-23-24 
purpose 11-22-23 

Industry Site-Specific 
Bowhead Whale-Monitoring 
Program (No. 6) 11-24-26 

effectiveness 11-25-26 
purpose 11-25 

Mobile Arctic Caisson (MAC) 11- 
4; IV-A-22 

Mudslides 111-4 

Muds 
See Drilling muds 

NANA (Northwest Arctic Native 
~ssociation) 111-70, 72-73 

NANA Coastal Resource Service 
Area (CRSA) 11-34; 111-76-77 

NANA Regional Corporation 111- 
70, 72-73; VI-2 

Naokok Pass 111-53, 54; IV-E-1 

National Energy Plan 1-1 

National Environmental Policy Act 
of 1969 (NEPA) 1-3; IV-A-2 



National Marine Fisheries Service 
(NMFS) 1-2, 4, 5, 8; 11-26, 
29, 31; IV-B-70; V-9-12; VI-1 

National Park Service IV-B-142; 
V-2, 16 

National Petroleum Reserve - 
Alaska (NPR-A) 1-6; 11-8; 
111-1, 70; IV-B-40, 48, 50, 
51, 53, 68, 93, 95, 128, C-2, 
3 

Natural gas development and 
production IV-M-1 

Natural gas hydrates 111-3 

Noatak River 111-39, 77 
Chum Salmon Spawning Area 

111-77 

Noise and disturbance 
airborne IV-B-45-4 6, 48-49, 

59, 66-67, 74, 76, 93, 118 
bird populations 11-19-20, 

26-27; IV-B-45-47, 48-49, 
G-4-5 

leasing activities 1-8, 15; 
IV-B-24, 38, 45-47, 48-49, 
59-62, 74-82, 86-88, 90, 93- 
95, 105-106, 107, 109-110, 
111-112, 113, 114-115, 116- 
118, 119, H-2-3 

marine mammals 11-17? 19-20, 
26-27; IV-B-59-62, 66-67, 
74-82, 86-88, 90 

waterborne IV-B-24, 38, 42- 
43, 45-47, 59-61, 66-67, 90- 
9 1 

whale 11-17? 19-20, 21-26, 
26-32; IV-B-59-62, 74-82, 90 
bowheads 

long-term noise effects 
IV-B-78-82 

spring lead system IV-B- 
78-82; V-1, 25-26, 39, 
40, 48-49 

North Chukchi Platform 111-1 

North Slope Borough 1-7; 11-34, 
35; 111-40-77; VI-1, 2 
Automated Geographic 

Information System 
111-72-73 

Capital Improvements Program 
(CIP) 111-40, 41, 63, 67, 

68, 64, 71; IV-B-100 
Coastal Management Program I- 

13; 11-26, 34-35; 111-70, 
73-77; IV-B-143, 145-153, 
H-3, L-2 
Areas Meriting Special 

Attention 1-13; 111-77; 
IV-B-150 

boundary 111-73; IV-B-145- 
14 6 

policies 111-73; IV-B-145- 
146 

~estricted/~ensitive-Use 
Areas 111-77 

communication systems 111-71 
Comprehensive Plan 111-71-72; 

IV-B-143-145 
economy 111-40-43; IV-B-100- 

103, C-3, D-4, E-6, F-6, 
G-8, H-3; V-7, 104 

employment 111-41-42; IV-B- 
101-102, 131-132, C-3, 
D-4, E-6, F-6, G-8, H-3 

household income 111-67 
irreversible commitment L-1-2 
Land Management ~egulations 

111-71-72; IV-B-139, 143- 
145, E-9, F-9, G-12, H-3 

land status and use 1-11? 13; 
111-70-73; IV-B-143-156, C- 
3, D-5, E-9, F-8-9, G-11-12, 
H-3, L-2 

population 111-42-43, 61; IV- 
B-102, 131-132, C-3, D-5, E- 
8, F-8, G-ll, H-3, L-l 

revenues 111-40-41; IV-B-100- 
10 1 

sociocultural system 11-34? 
35 (Table 11-14); 111-61-68; 
IV-B-129-140, C-3, D-5, E-8, 
F-8, G-11, H-3, L-1; V-94, 
117 

subsistence-harvest patterns 
11-34; 111-43-61; IV-B-103- 
129, C-3, D-4, E-6-8, F-6-8, 

transportation systems 11-8- 
10 

unavoidable adverse effects 
IV-H-3 

See also Atqasuk; Barrow; 
Kaktovik; Nuiqsut; Point Hope; 
Point Lay; Wainwright 

North Slope Haul Road (Dalton 
Highway) 11-15; IV-B-94, 95, 
152 



Northwest Arctic Borough 11-34, 
35; 111-66, 70, 73, 77; IV-B- 
155; VI-2 

Northwest Arctic Borough Coastal 
Management Program 11-34-35 

population 111-42-43, 61; IV- 

sociocultural system III-61- 
62, 64-68; IV-B-129-140 

subsistence-harvest patterns 
11-34; 111-43-46, 59-61; 
IV-B-104, 125-126, C-3, 

Nunagiaq 111-51 

See Bathymetry; Circulation; 
Currents; River discharge; Sea 
ice; Tides; Waves and swells 

Offshore Oil Spill Pollution 
Compensation Fund 1-13; 11-14 

Offshore-storage and loading 
facilities IV-A-25-2 6, 28 

Oil and gas resource estimates 
11-1 (Table 11-2); IV-A-1, 2- 

Alternative I 11-1 (Table 

Alternative IV 11-11 (Table 

Alternative V 11-12 (Table 

Alternative VI 11-13 (Table 

high case 11-1, 12, 15-16 
(Table 11-2); IV-A-1 

irretrievable commitment IV- 

low case 11-14-15 (Table II- 
2); IV-A-1 

mean case 11-1, 11; IV-A-1, 
2-3, 6, B-26, F-1, G-1, L-1 

il-spill-cleanup capability I- 
10, 13; IV-A-15-17 
ice IV-A-16-17 

il-spill-risk analysis 1-7, 10; 
IV-A-2-9; V-1 

laskan record IV-A-4-5 
leanup IV-A-12-17, B-111, 

H-1; V-1 
sea IV-A-15-17 
ice IV-A-17 

contingency measures 1-5; II- 
28; IV-A-14 

discharges IV-B-10-13 
effects IV-A-17, B-7-10, 14- 

16, 17-24, 31-37, 42-45, 54- 
59, 71-74, 78-82, 84-86, 96- 
98, 105, 120-121, 122-124, 
125, 126, 128, F-3; V-1, 3, 
16, 17, 25, 26, 37, 38, 94- 
95, 97-98, 99, 114, 122, 
140-141, 142 

extent and persistence IV-A- 
11-13 

frequency estimates IV-A-4-5, 
B-7, G-1 

ice-trapped IV-A-7, 9, B-16, 
H-1, 2 

probability IV-A-5, 8-9, 10- 
11, B-18-19 

response IV-A-14 
size ranges IV-A-5, G-1 
trajectory simulations IV-A- 

6-9, H-2 

Orientation program 11-18-19; 
IV-L-2 

Outer Continental Shelf Lands Act 
of 1953 (OCSLA) Amendments of 
1978 1-1; 11-16 

Peard Bay 1-8, 16, 17, 18, 19, 
20; 11-27, 28; 111-20, 21, 27, 
28, 30, 31, 48, 50, 52; IV-B- 
9-10, 20, 25, 26, 31, 38, 42, 
46, 52, 61, 82, 85, 89, 111, 
112, 114, 119, 120, 121, 122, 
144, 146, 147, 150, 151, E-1, 
2, 3, 4, 5, F-3, G-2, 3, 6 

Peard Bay Lagoon 111-23 

Permafrost 111-3, 64; IV-A-13, 
27, B-147 

Petroleum provinces 111-1-2 

Phytoplankton 
See Lower-trophic-level 
organisms 

Pinnipeds 
See Seals and Walruses 



Pipelines IV-A-23-24 
construction 11-21 
design requirements IV-A-24 
offshore IV-A-23-24 

sea-ice hazards IV-A-23 
oil spills IV-A-3 
onshore 11-21; IV-B-94 

support road IV-B-143, 144 
permafrost IV-A-13, 27 
transportation 11-21; 

IV-A-3, 28, B-26-27, 94-95 

Pitmegea River 111-26 

Plankton 
See Lower-trophic-level 
organisms 

Plants, marine IV-B-17-19 

Point Barrow 111-4, 30, 34, 37, 
47; IV-B-77, G-2 

Point Belcher 1-17, 19; 11-7, 
11, 22; 111-38, 52, 69; IV-A- 
15, B-31, 78, 86, 124, 142; V- 
113 
offshore-pipeline-landfall 

site 111-62, 63; IV-A-3, 
B-38, 47, 77, 94, 104, 
109, 110, 112, 116, 127, 
131, E-2, F-7, G-4 

shorebase 11-8; 111-62, 63; 

Point Franklin 1-16; 111-2, 23, 
30, 36, 47, 49, 52; IV-B-52 

Point Hope 1-17; 11-11, 34; 111- 
4, 25, 34, 37, 43-46, 53, 55- 
58, 69; IV-G-2 
population IV-B-104 
sociocultural system 111-61- 

62, 64-68; IV-B-132-139 
subsistence-harvest patterns 

111-43-46, 55-58; IV-B-124- 
125, F-6-8, G-9-11 

point Hope Lagoon IV-B-42 

Point Lay 1-6, 16, 18, 19; 11- 
34; 111-25, 29, 37, 38, 43- 
46; IV-B-142 
population IV-B-10 4 
sociocultural system 111-61- 

62, 64-68; IV-B-132-139 
subsistence-harvest patterns 

111-43-46, 53-55; IV-B-103- 
129, 122-124, C-3, G-9-11 

Polar bears 
See Bears 

Population 111-42-43, 61 
effects H-3, L-1 

Alternative I IV-B-131-132 
Alternative I1 IV-C-3 
Alternative I11 IV-D-5 
Alternative IV IV-E-8 
~lternative V IV-F-8 
Alternative VI IV-G-11 

See North Slope Borough 

Production platforms 1-10; 11-6- 
7, 12; IV-A-28 

Protection of Biological 
Resources 1-14, 18; 11-19-20 

Prudhoe Bay-Kuparuk industrial 
complex 111-15, 71; IV-B-12, 
48, 127 

Public Hearing Testimony V-160- 
169 

Qilamittagvik 111-51 

Qipuqlaich 111-51 

Red Dog Mine 11-15; 111-72, 77; 
IV-B-50, 51, 52, 53, 66, 67, 
68, 99, 153, 154, C-2; V-1 

Refuges 
See Arctic National Wildlife 
Refuge (ANWR) 

Resource estimates 
See Oil and gas resource 
estimates, high case, low 
case, mean case 

Restricted/Sensitive-Use Areas 
See Land use plans and coastal 
management programs 

River discharge 111-6 

Savoonga IV-G-9 

Scenario 11-2-9; V-11, 13, 17, 
226, 35, 39, 48, 52, 61, 63, 
95-96, 104, 113, 114, 115, 16- 
117, 121, 139-140 



Scoping process 1-3, 7-21; VI-1 
results 1-7-21 

Secretarial Issue Document (SID) 
1-4 

Seahorse Island 111-31, 52 

Sea ice 111-7, 9-15; IV- 
A-20-26, 27-28, B-16; V-114, 
142 
constraints IV-A-20-26; V-50- 

5 1 
decay 111-14-15 
floebergs 111-12, 14; IV- 

A-20, 23 
floes 111-7, 11, 12, 13; IV- 

A-20, 23 
forecasting IV-A-22 
islands 111-14; IV-A-20, 

2 3 
landfast-ice zone 111-10, 11 
leads and open-water areas 

111-11-12 
pack-ice zone 1-21; 111-9, 

12-14; IV-A-23, B-16 
polynyas 1-8, 17, 19, 20, 21; 

111-11-12; IV-A-9 
rideups 111-10; IV-A-20 
ridges 111-11, 12, 13-14 
seafloor gouging IV-A-20 
stamukhi zone 111-10, 11-12; 

IV-A-23 
summer conditions 111-14-15 
winter conditions 111-9-14 

Seals 
bearded 1-8, 17; 111-32, 33- 

34, 45, 48, 51, 53-54; IV- 
B-54-70, 116 

effects 1-9; 11-28; IV-B-54- 
70, 116, '2-2, D-3, E-4, F-3 
4, G-5-6; V-35-36, 37-38, 
39, 53, 54, 61-62, 114, 126 

ribbon 111-51 
ringed 1-8, 17; 111-27, 32- 

33, 48, 51, 53-54; IV-B-54- 
7 0 

spotted 1-17; 111-32, 34, 
48, 51, 53-54; IV-B-54-70 - -  . -  

subsistence-harvest patterns 
111-34, 48, 51, 53-54, 57; 
IV-B-116 

unavoidable adverse effects 
IV-H-2 

Seasonal Drilling Restriction I- 
7, 8, 15-16; 11-17, 21-24; V- 
1, 36, 95, 96, 98, 100, 121, 
142 

Sediments 
marine 111-2-3 
surficial 111-2 
unstable IV-A-26-27 

Seismic disturbance 
effects 1-7, 14; IV-B-24, 38, 
39, 41, 62, G-4 

Shallow gas 111-3 

Ships 
sea-ice hazards IV-A-20-23 

Shipwrecks 111-68, 69; IV-B-140- 
141, 152 

Shoals 111-1, 2, 14 

Short-term effects and uses IV- 
K-1-2 
defined IV-K-1 

Single Steel Drilling Caisson 
(SSDC) 11-3; IV-A-20, 21 

Sinuk 111-56 

Skull Cliff 111-20, 47; IV-B-18, 
2 5 

Slumping 111-69 

smith Bay IV-B-155 

Social Systems 
See North Slope Borough 

Sociocultural systems--North 
Slope 111-46, 61-68; IV-B- 
129-140; V-94, 117 
Alternative I 

effects 1-9; IV-B-129-140 
cultural values IV-B- 

134-135 
industrial activities 

IV-B-130-131 
population and 

employment IV-B-131- 
132 

social organization IV- 
B-132-134 

social problems IV-B- 
135-137 

stress IV-B-136-137 



Sociocultural systems--North 
Slope (continued) 

subsistence-harvest 
patterns IV-B-132 

Alternative I1 IV-C-3 
~lternative 111 IV-D-5 
Alternative IV IV-E-8 
Alternative V IV-F-8 
Alternative VI IV-G-11 
irreversible commitment IV-L- 

1 
unavoidable adverse effects 

IV-H-3 

Southern Deferral Alternative 
(Alternative V) 1-15, 17; II- 
1, 11-12; IV-A-4, 11, F-1-9; 
V-6, 121, 140 

Spring lead system 11-29-30 
effects on endangered whales 

IV-B-78-82; V-1, 25-26, 39, 
40, 48-49, 52, 55, 61-62, 
63, 100 

Stipulations 11-16-26 

Storm surges 111-8; IV-A-26, 27 

Studies (Chukchi Sea) Table IV- 
16, Appendix D 

Subsistence-harvest patterns I- 
7, 16-18, 19-20; 11-26, 34; 
111-43-61, 65-67; V-1, 17, 37, 
38, 94, 95, 99, 100-101, 113, 
115-116, 117, 121-122 
defined 111-44 
effects 

Alternative I 1-9; II-29- 
30; IV-B-103-129, 148-149 

Alternative I1 IV-C-3 
Alternative I11 IV-D-4-5 
Alternative IV 11-10; IV-E- 

6-8 
Alternative V 11-11-12; 

IV-F-6-8 
Alternative VI 11-13; 

IV-G-9-11 
irreversible commitment 

IV-L-1 
resources 1-17-20; 11-26, 

34; 111-43-61 
unavoidable adverse effects 

IV-H-3 
harvest 11-26, 34; 111-43-61; 

IV-B-103-104, C-3, D-4-5, E- 
6-8, F-6-8, G-9-11, L-l 

Support and logistics functions 
11-5-6, 7-8 

Tankers IV-A-3, 24, 25 
accident rates IV-A-5-6, B-8 
Canadian IV-A-3, 4, B-41, 49, 

50, 52, C-1 
icebreaking IV-A-25 
oil spills IV-A-5-6, B-8 

Temperature 111-4, 5, 6 

Teshekpuk Lake IV-B-51, 53, 155 

Tides 111-8 

Topogoruk River 111-49, 58 

Toxicity studies IV-A-17-19 

Trace metals 111-16; IV-B-37 

Trans-Alaska Pipeline (TAP) II- 
8, 13; IV-A-3, B-48, 94, 95, 
131, G-8 
Pump Station No. 2 11-9, 11; 

IV-B-48, 63, 92, 95, 107, 
113, 144, 146, 154, E-5 

Transportation systems 1-10; II- 
8-10; IV-A-3-4; B-94-95, 148, 
15 3 - 15 4 

air 11-5-6, 9 
effects IV-B-94-95, 148, 

153-154 
hydrocarbons 11-8-10; IV-A- 

3-4, B-94-95 
marine IV-A-3, 23, 24, 28 

B-26-27, 147-148 
surface IV-A-3, B-26, 94- 

95, 96-97 
See also Pipelines and Tankers 

Trophic structure 
See ~ood-web/trophic 
structure; Lower-trophic-level 
organisms 

Tundra IV-B-48, 49, 51, 149, 
150, 155, H-2 

Turbidity 111-16; IV-B-13, 14, 
32, 41 

Undiscovered recoverable 
resources 
See Oil and gas resource 
estimates 



United States Coast Guard 1-5; 

United States Fish and Wildlife 
Service (USFWS) 1-2, 4, 5, 8; 
11-26, 33; IV-B-40, 70, 92; 

utukok River 1-18: 111-26, 33, 

Wainwright 1-8, 16, 18, 19; I11 
37, 70; IV-B-42, 46, 77, 143; 
v-1; VI-1 
population 111-40, 42-43, 61; 

IV-B-104 
sociocultural system III-61- 
62, 63-68; IV-B-132-139 
subsistence-harvest patterns 

11-34; 111-43-46, 50-53; IV- 
B-104, 121-122, C-3, E-6-8, 
G-9-11, H-3 

Wainwright Inlet 111-26, 28, 30 

Wales IV-G-9 

Walruses 1-8, 17; 11-28; 111-3, 
32, 34-35, 51; IV-B-54-70, C- 
2, D-3, E-4, F-3-4, G-5-6; V- 
35-36, 37-38, 39, 53, 61-62, 

annual catch 111-35 
subsistence-harvest patterns 

111-35, 49, 51, 54, 56; IV- 
B-116-117 

unavoidable adverse effects 
IV-H-1 

See Bird populations 

ater quality 1-11; 111-16-17 
effects IV-B-7-16, 151-152, 

C-1, D-1, E-1, F-1-2, G-2; 
V-26-27, 53, 96-97, 115, 

unavoidable adverse effects 
IV-H-1 

See also Dissolved oxygen; 
Hydrocarbons; Trace metals; 

aves and swells 111-8; IV-A-26 

See Meteorology 

Wells 
exploration and delineation 

Alternative I 11-2-4; IV-B- 
2, 37 

Alternative IV 11-11 
Alternative V 11-12 
Alternative VI 11-13 

production and service 
Alternative I 11-6-7, 8 
Alternative IV 11-11 
Alternative V 11-12 
Alternative VI 11-13 

Whales 1-9, 10; V-35-36, 37, 38, 
39, 48, 53, 54, 61-62, 63, 95, 
96, 97, 100, 101, 114, 121, 
122, 126, 142 
beluga 1-8; 11-28; 111-32, 

36-37, 47, 50, 53, 56; IV-B- 
54-70, 110-112, C-2, D-3, E- 
4, 6, F-3-4, G-5-6, 8-9; V- 
38, 61-62 

bowhead 1-7, 8, 15-16; II-26- 
32; 111-37, 46-47, 50, 55- 
56, 66; IV-B-71-84, 107-110, 
154, C-2, E-4-5, F-4-6, G-6- 
8, 1-1-2; V-39, 40, 52, 54, 
55, 94, 95, 126, 128, 139 
food habits 111-37 
noise and disturbance 

long-term effects IV-B- 
78-82; V-40 

spring lead system IV-B- 
78-82; V-1, 25-26, 39, 
40, 48-49, 52, 55, 61, 
62, 63, 100 

reproduction 111-37 
stocks 111-37 

fin 11-19, 26-32; 111-37, 38; 
IV-B-89-90, E-4-5, F-4-6, G- 
6-8; V-55, 95 

gray 1-15-16, 17; 11-26-32; 
111-37, 38; IV-B-84-89, 154, 
C-2, E-4-5, F-4-6, G-6-8, J- 
1-2; V-55, 95, 126 

humpback 11-26-32; 111-37, 
38-39; IV-B-90-91, E-4-5, F- 
4-6, G-6-8; V-95 

protection of 11-26-32 
subsistence-harvest patterns 

11-26-32, 34; 111-37, 43, 
46-47, 50-56, 66-67; IV-B- 
107, 110-112, 125, 126-127, 
128, L-1 

unavoidable adverse effects 
IV-H-2 

See also Endangered and 
threatened species 



Winds 111-5, 8;  IV-A-7, B-2 

Worst-case ana lyses  
endangered bowhead whales 

IV-1-1-2; V-1, 52, 55, 63, 
100, 110 

endangered g ray  whales I V - J -  
1-2 

Wrangel I s l a n d  1-19; 111-31, 36, 
37; IV-A-10, B-32, 56, 57, 65, 
6 8 

Wulik River  11-15; 111-77 
A r c t i c  c h a r  overwin te r ing  a r e a  

111-73 

Zooplankton 
See ~ o w e r - t r o p h i c - l e v e l  
organisms 
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